WASTE MANAGEMENT

7227 NE 55 Avenue
. Portland, Oregon 97218

WASTE MIANAGEMENT (503) 331-2262

November 8, 2021

U.S. Environmental Protection Agency
Region 10

Attn: Scott Wilder
wilder.scott@epa.gov

RE: Administrative Compliance Order on Consent (Docket No. CAA-10-2021-0055)
60-Day Report

Dear Mr. Wilder:

Riverbend Landfill Co. (RLC) is submitting this letter pursuant to the Administrative
Compliance Order on Consent (Docket No. CAA-10-2021-0055) (ACO), effective
September 10, 2021. RLC hereby submits documentation verifying compliance with
Paragraphs 57, 59 and 63 through 68 of the ACO and verifies that all milestones
associated with the submittal of the updated Gas Collection and Control System
(GCCS) Design Plan and implementation of Enhanced Surface Emission Monitoring
(SEM) criteria required by Paragraphs 57 and 68 of the ACO have been completed in
advance of the required timeframes. A summary of the applicable requirements under
the ACO and actions taken by RLC on these Paragraphs follows. Capitalized terms
used herein but not defined shall have the meanings set forth in the ACO.

Submittal of Updated GCCS Design Plan

Paragraph 57: No later than 60 days after the Effective Date of this Order,
Respondent shall submit to the appropriate state or local permitting authority a
separate revised design plan updated to include the provisions of NSPS Subpart
XXX and NESHAP Subpart AAAA which will include a new SEM plan updated to
include new regulatory requirements.

On November 1, 2021, RLC submitted the revised GCCS Design Plan, updated to
include the provisions of NSPS Subpart XXX and NESHAP Subpart AAAA, and a new
SEM plan updated to include new regulatory requirements to Yuki Puram at the Oregon
Department of Environmental Quality and EPA Region 10. A copy of the updated
GCCS Design Plan and SEM plan, with evidence of delivery, is attached hereto as
Attachment 1.

Implementation of Enhanced Surface Emission Monitoring Criteria

Paragraphs 58 through 68 of the ACO set forth milestones for RLC’s implementation of
enhanced SEM criteria. As previously reported in our October 8, 2021 letter, RLC
completed the milestones listed in Paragraph 60, 61, and 62. In October 2021, RLC



completed the remaining milestones in Paragraphs 63, 64, 65, 66, and 67. Pursuant to
Paragraph 68 of the ACO, documentation verifying RLC’s compliance with Paragraphs
63 through 67 is attached to this letter and discussed below.

Perimeter Gas Migration Probe Monitoring

Paragraph 59: No later than 90 days after the Effective Date of this Order,
Respondent shall implement the quarterly surface measurement of the area
within a 10-foot radius of all accessible perimeter gas migration probes. Any
measurement in excess of 500 ppm shall be recorded.

RES Environmental, Inc. (RES) conducted surface measurements of the area within a
10-foot radius of all accessible perimeter gas migration probes on October 20, 2021.
No measurements in excess of 500 ppm were observed.

Enhanced SEM Training

Paragraph 63: Within 60 days of the Effective Date of this Order,
Respondent shall train all employees and contractors on the Enhanced
SEM Monitoring Criteria and re-train as needed per the recommendations
from the quarterly internal SEM validations.

RLC trained all employees and contractors performing Enhanced SEM on October 20,
2021. A copy of the training handbook and attendee list is attached hereto as
Attachments 2 and 3.

Enhanced SEM Verifications

Paragraph 64: No later than 90 days from the Effective Date of this Order,
Respondent shall implement verifications of each quarterly Enhanced
SEM Monitoring event by technical staff not performing the Enhanced
SEM Monitoring for the following:

a. Path taken and implementation of Method 21;

b. Documentation and reporting;

c. Corrective actions;

d. Monitoring data for feasibility and unusual trends;

e. Calibration records and equipment maintenance in compliance
with Method 21 and the manufacturers’ recommendations; and

f. Recordkeeping.

The RLC Fourth Quarter 2021 Enhanced SEM and Penetration monitoring event was
conducted on October 20 and 21, 2021 by (RES). RES identified 47 exceedance
locations (9 surface and 38 penetration) during the event. The RLC Gas Technician



reviewed all exceedance locations after the conclusion of monitoring. Corrective actions
taken by RLC are described below:

Repairs at all exceedance locations (addition of cover/bentonite, vacuum
adjustments, spray foam, penetration seal repairs, etc.) were completed October
22, 2021 through October 28, 2021.

The 10-day re-monitoring event was completed October 29, 2021. 39 of the 47
locations were observed at less than 500 ppmv. 8 of the 47 exceedance
locations were observed with methane concentrations greater than 500 ppmv.
Additional repairs were completed between November 1 and 5, 2021 and a
second 10-day re-monitoring event was completed on November 8, 2021. All 8
locations were observed below 500 ppmy.

A second 10-day re-monitoring event will be completed by November 8, 2021.

The 1-month re-monitoring event will be completed between November 16 and
19, 2021.

Copies of the Work Orders for these events are included as Attachment 6

Verification of Fourth Quarter 2021 Enhanced SEM and Penetration monitoring event
was completed by the Area Air Specialist and the review of collected data and
procedures showed that the Fourth Quarter 2021 Enhanced SEM met the requirements
outlined in the ACO. Results from the verification are presented in Attachment 4. As
required by the ACO, this verification will also be completed for the First, Second, and
Third Quarter 2022 Enhanced SEM events.

Enhanced SEM Observations by RLC Staff and Third-Party Audit

Paragraph 65: No later than 120 days from the Effective Date of this
Order, Respondent will conduct an observation of the persons taking SEM
measurements to assess appropriate monitoring is being conducted in
compliance with the Enhanced SEM Monitoring Criteria by SEM-trained
employees and/or contractor.

Paragraph 66: No later than 120 days from the Effective Date of this
Order, Respondent shall implement a one-time, third-party audit of the
Enhanced SEM Monitoring Criteria.

Paragraph 67: Respondent shall document the corrective actions taken
within 30 days of the third-party audit if deficiencies were identified
including:



a. Corrective actions for addressing deficiencies; and

b. A timeline for the actions to be addressed.

The RLC Gas Technician observed RES during the Fourth Quarter 2021 Enhanced
SEM and Penetration monitoring event on October 20, 2021. Concurrently, the third-
party audit of Enhanced SEM Monitoring Criteria was conducted by SCS Engineers
(SCS) on October 20, 2021. Checklists from the review are presented in Attachment 5.
A summary of the findings is presented below:

All monitoring equipment was in good working condition. All calibration gases
were valid. Equipment was capable of recording GPS data as required.

Devices were set with a low alarm setpoint of 300 ppmy.

Enhanced SEM was observed at the gas migration probes, along the serpentine
path, and at penetrations.

Technicians used handheld GPS devices for documenting exceedance locations
accurately.

Technicians were observed looking for areas off the path with possible elevated
emissions.

When the low alarm setpoint (300 ppmv) was triggered, the technicians were
observed stopping forward progress to search for possible exceedances.

When locations over 500 ppmv were observed, the technicians would use
several pin flags for marking surface exceedances. One flag was typically used
for penetrations, this practice was observed as effective for penetrations since
they are discrete locations.

GPS locations were documented in an electronic log which was later submitted
to RLC.

The RES technician was observed occasionally raising the monitoring probe
above 4 inches. This was noted by the SCS auditor as a monitoring deficiency
and corrected in the field.

The RES technician was observed only monitoring the downwind and sides of
penetrations at the first few locations. The SCS auditor informed the RES
technician that the entire penetration must be checked. The RES technician
corrected the monitoring practices in the field and continued to monitor all sides
of penetrations.



Corrective Actions/Timeline for Corrections

Both audit findings were corrected in the field on October 20, 2021. Additionally, RLC
discussed the results of the audit verbally on October 21, 2021 with RES. RES indicated
that RES would emphasize probe height and penetration monitoring procedures with
staff after their return from monitoring and prior to the next monitoring event.

Closing

Please contact me at 602-757-3352 or by e-mail at jdenson@wm.com if you have any
guestions regarding this letter or require further information.

Sincerely,

At T O 2 4
e,

James L. Denson
PNW/BC Environmental Protection Manager
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Riverbend Landfill Co.

13469 SW Highway 18
McMinnville, OR 97128
(503) 472-8788

(503) 434-9770 Fax

October 29, 2021

Yuki Puram Air Operating Permits

Oregon Department of Environmental Quality US Environmental Protection Agency
Western Region — Salem Office Mail Stop OAQ-108

4026 Fairview Industrial Dr. SE 1200 Sixth Avenue

Salem, Oregon 97302 Seattle, Washington 98101

RE: Updated NSPS XXX/ NESHAP AAAA GCCS Design Plan
Riverbend Landfill Co. — Riverbend Landfill
Oregon Title V Operating Permit No. 36-0011-TV-01

Dear Ms. Puram,

Riverbend Landfill Co. (RLC), is hereby submitting an updated GCCS Design Plan (Plan) for the
Riverbend Landfill (Riverbend). The GCCS design outlined in this Plan complies with the
specifications for active collection systems as stipulated in §60.769 of the NSPS XXX and
863.1962 of NESHAP AAAA.

The Plan incorporates the site’s existing GCCS, interim GCCS considerations, and the future
GCCS build-out. In addition, this Plan includes proposed alternatives, which allow the site to
maintain compliance with the regulations while considering site specific conditions.

Please contact William Hickey at 503-331-2239 or whickey2@wm.com if you have any
questions or require additional information.

Sincerely,
Riverbend Landfill

AT

David K. Lowe
Director of Disposal Operations
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1 INTRODUCTION

1.1 Purpose

This document serves as a revised Landfill Gas Collection and Control System (GCCS)
design plan (Plan) for the Riverbend Landfill (Riverbend) in accordance with
requirements of 40 Code of Federal Regulations (CFR) New Source Performance
Standards Part 60, Subpart XXX, for Municipal Solid Waste Landfills (NSPS). NSPS
XXX was finalized August 29, 2016 and took effect on October 28, 2016 and applies to
all MSW landfills that commenced construction, reconstruction, or modification after
July 17, 2014. The purpose of this revised document is to provide a design plan that
meets the requirements of both NSPS XXX and the revised requirements of 40 CFR
National Emission Standards for Hazardous Air Pollutants (NESHAP) Part 63 Subpart
AAAA, incorporate the most current site information available, and to provide the
Administrator the design standards and calculations used to prepare this Plan.
Sections of the Plan that did not require update since the last design plan dated
October 2, 2018 were not revised; however, this Plan is a stand-alone document and
completely replaces the prior version.

The regulatory language and requirements of NSPS XXX and NESHAP AAAA are
similar but not identical. For ease of review, similar citations are grouped together
with the requirements summarized, rather than reproduced exactly, for each.

1.2 Applicability

§60.762(b)(2) If the calculated NMOC emission rate is equal to or greater than 34
megagrams per year, the owner or operator shall:

In accordance with 40 CFR 60.762(b)(2), a NMOC emission rate report that
demonstrated Riverbend exceeded the 34 Mg/yr. threshold was reported to EPA
Region 10 Office of Air and Waste on October 5, 2017, as required. For this reason,
an NSPS XXX compliant GCCS was installed and operated in accordance with the NSPS
as stated below.

§60.762(b)(2)(i) Submit a collection and control system design plan prepared by a
professional engineer to the Administrator within 1 year:

§60.762(b)(2)(ii) Install and start up a collection and control system that captures
the gas generated within the landfill as required by paragraphs (b)(2)(ii)(C) or (D)
and (b)(2)(iii) of this section within 30 months after:

(A) The first annual report in which the NMOC emission rate equals or exceeds 34
Mg/yr, unless Tier 2 or Tier 3 sampling demonstrates that the NOMC emission rate is
less than 34 Mg/yr, as specified in §60.767(c)(4); or §60.762(b)(2)(ii)(B).
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The submittal of this document fulfills the requirement for the Facility to prepare a
GCCS Design Plan in accordance with 40 CFR 60.762(b)(2) in Sections 2 through 5.

The NMOC emission rate report dated October 5, 2017 also indicated the landfill
exceeded the 50 Mg/year threshold and thus is subject to NESHAP AAAA. Note that
40 CFR 63.1981 specifies that a new Design Plan is not required under NESHAP AAAA
provided that a Design Plan was previously submitted under NSPS XXX. The original
NSPS XXX Design Plan was submitted on October 2, 2018. This updated plan restates
information from the original 2018 plan and demonstrates how the site will comply
with NESHAP AAAA.

The Design Plan outlines the methodology employed to design a landfill gas collection
and control system that will collect, transport, and dispose of the landfill gas
generated in the entire permitted landfill at final grades. In addition, the Facility’s
proposed alternatives and variances to the standard, including monitoring record
keeping, and reporting requirements of the NSPS and NESHAP are discussed in
Section 6. Section 7 outlines how the site will implement certain monitoring,
recordkeeping and reporting requirements.

The GCCS design outlined in this Plan complies with the specifications for active
collection systems as stipulated in §60.769 of the NSPS XXX and §63.1962 of NESHAP
AAAA.

Furthermore, NSPS XXX and NESHAP AAAA specifically require the gas collection
system to be designed in accordance with general conditions that are contained
within those rules. These regulations will be found throughout this document in
addition to the means on how the landfill is meeting or plans on meeting these
regulations. Again, any variations for NESHAP AAAA are discussed directly. For
instance, enhanced monitoring requirements particular to NESHAP AAAA are
discussed specifically.

1.3 Implementation Schedule for GCCS Operations

As of September 27, 2021, Riverbend Land(fill is operating in compliance with both
NSPS XXX and the revised requirements of NESHAP AAAA. If the Agency requires the
facility to modify this plan, the modification applies prospectively, not retroactively
to the landfill. Changes to the plan requested by the Agency that affect GCCS
operations, monitoring or recordkeeping do not take effect until the Agency approves
the requested plan modifications.
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2 DESIGN CRITERIA

The GCCS at this site has been designed in a manner consistent with NSPS XXX and
NESHAP AAAA requirements as outlined below.

2.1 Landfill Gas Collection Design

The following listed NSPS regulations dictate when gas must be collected from areas
in which municipal solid waste (MSW) has been deposited in the landfill:

§60.762(b)(2)(ii)(C)(2) & §63.1958(a) Collect gas from each area, cell, or group of
cells in the landfill in which the initial solid waste has been placed for a period of 5
years or more if active; or 2 years or more if closed or at final grade.

[This regulatory citation is commonly known as the 5/2 yr rule, and will be called such
when referenced in this design plan.]

Gas extraction devices and the installation and/or expansion of the pipe network to
connect the devices into the gas collection system, are designed to be installed in all
areas with waste that has reached the age of 5 years or older if active; and in waste
that has reached the age of 2 years or more if closed or at final grade. Furthermore,
the surface emission monitoring (SEM) performed in accordance with
§60.763/§63.1960 in these same areas, and addressed below in the Gas Collection
Density, Section 2.1.1, will demonstrate compliance with this requirement.

Additionally, the GCCS is designed to comply with the following regulations:

§60.762(b)(2)(ii)(C)(3) & §63.1959(b)(2)(ii)(B)(3) Collect gas at a sufficient
extraction rate;

§60.762(b)(2)(ii)(C)(4) & §63.1959(b)(2)(ii)(B)(4) Be designed to minimize off-
site migration of subsurface gas.

The GCCS is designed to extract LFG at a sufficient rate to minimize the subsurface
lateral migration and surface emissions of LFG. This is achieved by sizing, installing,
and operating collection elements (which are discussed in the sections below) that
sufficiently collects the landfill gas, which include, adequately sized transmission
headers and laterals (pipe network), gas moving equipment (blower(s)), and
controlled in a manner that is expected to handle the estimated LFG flow rate. Per
the definition in §60.761 and §63.1990, collecting at sufficient rate can be determined
by maintaining negative [gauge] pressure at all wellheads without causing excessive
air infiltration through the landfill cover.

Design criteria are discussed below and the calculations and drawings for the designs
are provided in the Appendices A and B.
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The USEPA’s Landfill Gas Emissions Model (LandGEM) is a design ‘tool’, which
incorporates site-specific characteristics to project future landfill gas generation.

In addition to the site-specific characteristics (waste acceptance rate, type, liner/cap
configuration, etc.), the current LFG extraction rate is also being used to determine
the site’s projected gas curve. Actual operating parameters may dictate changes in
the system flow characteristics and process equipment as the system is modified.
These changes will be made in accordance with the applicable rules as dictated by
actual site conditions at the time of construction.

The GCCS header/lateral pipe network at final build-out is designed to accommodate
the anticipated maximum flows; however, there may be interim site conditions that
require the temporary installation of a sacrificial pipe network sized to convey
interim gas flows.

The portions of the pipe network that are planned for use as part of the final design
will be appropriately sized to handle the maximum anticipated gas flows in the
portion of the landfill at closure.

2.1.1 Gas Collection Density

NSPS XXX and NESHAP AAAA require a gas collection system be designed to ensure
sufficient density of the LFG extraction points, as stated below:

§60.769(a)(2) & §63.1962(a)(2) The sufficient density of gas collection devices
determined in this section shall address landfill gas migration issues and
augmentation of the collection system through the use of active or passive systems
at the landfill perimeter or exterior.

Per the definition stated in §60.761 and §63.1990, “sufficient density” means “any
number, spacing, and combination of collection system components, including
vertical wells, horizontal collectors, and surface collectors, necessary to maintain
emission and migration control as determined by measures of performance set forth
in this subpart.”

The well spacing required to achieve comprehensive control of LFG is a function of
many parameters including liner type, cover type, surrounding
geology/hydrogeology, landfill geometry, well depth, waste composition and age, and
the presence of liquids within the landfill. Mathematical models can be developed to
estimate the zone of influence of a well. However, due to the conditions listed below
and the inherent variability of waste properties within a landfill, many parameters
such as permeability, channelized flow, saturated zones, and the effect of daily and
intermediate cover soil layers are extremely difficult or impossible to define
adequately. The error introduced because of the required simplifying assumptions
and estimated properties produces results that are often less reliable than the
application of extensive industry experience.
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The factors and site-specific conditions that are typically used to establish adequate
well spacing, which may change as the landfill is built out and ages, may include the
following:

e SEM Results

e Site-Specific Conditions at the time of installation

e Permeability of soils, waste materials, and/or final cover capping systems
e LFG generation rate

e Moisture

e Past Experience/Engineering Judgment

e LFG temperature

e Waste Age

e Waste composition
Please note that the preceding list is not intended to be comprehensive.

This approach is consistent with spacing criteria used at other landfills and should
effectively reduce the potential for surface emissions and subsurface migration. The
average spacing of the extraction wells currently varies from approximately 100 to
300 feet apart. This spacing has been proven sufficient over time.

This spacing may vary in current or interim conditions. In addition, if needed,
horizontal collection trenches will be used to control LFG. Based on extensive
industry experience, the LFG collector spacing shown should be adequate to provide
comprehensive control of the LFG as required at full GCCS build out. If this spacing is
not adequate to meet the required operating standards, additional collectors will be
installed as necessary.

Additionally, properly designed, installed, and operated gas collection component
density can be demonstrated in the field by use of the Surface Emission Monitoring
(SEM) requirements contained in 40 CFR 60.763 and §63.1958(d). Refer to Appendix
C for the Surface Emissions Monitoring Plan.

2.1.2 Landfill Gas Collection System Expandability

§60.769(a)(1) & §63.1962(a)(1) The collection devices within the interior must
be certified to achieve comprehensive control of surface gas emissions by a
professional engineer. The following issues must be addressed in the design: Depths
of refuse, refuse gas generation rates and flow characteristics, cover properties, gas
system expandability, leachate and condensate management, accessibility,
compatibility with filling operations, integration with closure end use, air intrusion
control, corrosion resistance, fill settlement, resistance to the refuse decomposition
heat, and ability to isolate individual components or sections for repair or
troubleshooting without shutting down entire collection system.
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Expandability of the GCCS is achieved by installing items such as in-line isolation
valves, flange adapters with blind flanges, and/or HDPE butt caps along the header
and lateral piping. This allows the GCCS to be modified/expanded as needed in the

future.

2.1.3 Fill Settlement

Settlement will occur due to decomposition of the refuse. To accommodate this
condition, the GCCS components are designed and installed with several features to
account for this settlement including:

Connection of LFG extraction devices to the LFG transmission piping via a
flexible pipe or hose connection. This allows the LFG piping to accommodate
changes in the orientation of the LFG transmission piping or LFG extraction
well.

Installation of LFG transmission piping at sufficient slopes so that
reasonable amounts of differential and total settlement may occur without
causing pipe breakage or disrupting the overall flow gradient of the LFG
transmission piping.

Adequate piping used for the construction of the header and lateral
transmission system. Piping materials will be determined as needed during
each phase of the construction. Typically, piping that is flexible and absorbs
differential settlement without breaking or cracking will be used.

2.1.4 Landfill Gas Extraction Component Connections to LFG Transmission

Piping

This section details how the collection devices are connected to the GCCS.

§60.769(b) (3) & §63.1962(b)(3) Collection devices may be connected to the
collection header pipes below or above the landfill surface. The connector assembly
must include a positive closing throttle valve, any necessary seals and couplings,
access couplings and at least one sampling port. The collection devices shall be
constructed of PVC, HDPE, fiberglass, stainless steel, or other nonporous material of
suitable thickness.

The collection devices will be connected to the collection header pipes via lateral

piping.

The lateral piping will be connected to the header either above or below the

landfill surface.

The connector assemblies (extraction wellheads) will be located above grade. These
assemblies include a positive closing throttle valve, necessary seals and couplings,
access couplings, and sampling ports.
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2.1.5 GCCS Materials

GCCS piping materials will be constructed of PVC, HDPE, fiberglass, stainless steel, or
other non-porous corrosion resistant material. These materials will be designed and
installed to:

e Withstand installation forces;
e Withstand static and settlement loads;
e Withstand traffic loads;

e Allow for extension to comply with emission and migration control
standards;

e Resist decomposition heat; and

¢ Include sufficient perforation to allow for adequate gas collection.
2.1.6 Well, Collection Device, & Pipe Network Loading

The applied loads on GCCS components within the landfill, as well as settlement
forces, cannot accurately be predicted due to the non-homogeneous nature of the
refuse within the landfill. The GCCS components within the landfill are consistent
with those at other landfills, which have been in-place for extended periods of time
and verified to be capable of withstanding applied static and settlement forces.
Various sections of the header or laterals may lose grade, collect condensate,
requiring replacement or repair. In the event, those GCCS component failures occur,
the landfill will repair/replace each component as required to maintain NSPS XXX and
NESHAP AAAA compliance.

2.1.7 Nonproductive Areas

Nonproductive areas may be excluded from the requirements to have a
NSPS/NESHAP compliant control device(s) in the area, as stated below:

§60.769(a)(3)(ii) and §63.1962(a)(3)(ii) Any nonproductive area of the landfill
may be excluded from control, provided that the total of all excluded areas can be
shown to contribute less than 1 percent of the total amount of NMOC emissions from
the landfill. The amount, location, and age of the material must be documented and
provided to the Administrator upon request. A separate NMOC emissions estimate
shall be made for each section proposed for exclusion, and the sum of all such
sections must be compared to the NMOC emissions estimate for the entire landfill.

As areas of the landfill that are determined to be nonproductive, will be excluded per
the requirement stated above. Copies of required documentation, including
supporting calculations will be on file. The nonproductive areas at the landfill may
change over time and therefore, records of these areas will also be kept on file.
Nonproductive areas may occur during active, interim, and closed conditions.
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2.1.8 Asbestos and Non-degradable materials

Any area of the landfill that contain only asbestos and/or non-degradable materials
are not required to be controlled in accordance with the NSPS XXX and NESHAP
AAAA, as stated below:

§60.769(a)(3)(i) & §63.1962(a)(3)(i) Any segregated area of asbestos or nondegradable
material may be excluded from collection if documented as provided in the applicable rules.
The documentation must provide the nature, date of deposition, location and amount of
asbestos or nondegradable material deposited in the area, and must be provided to the
Administrator upon request.

If the landfill excludes asbestos or nondegradable material the landfill will retain
supporting documentation and will not be required to collect LFG from these
segregated areas. Areas or planned areas containing these types of waste are
described in the appropriate section of this Design Plan.

2.1.9 Landfill Gas Extraction Design

Landfill gas extraction is normally implemented using gas collection devices that are
connected to a vacuum source. This section describes the design consideration of
these gas collection devices. Specific NSPS XXX/NESHAP AAAA requirements that
apply to the landfill gas collection and extraction components include the following:

§60.769(a)(1) & §63.1962(a)(1) The collection devices within the interior must be
certified to achieve comprehensive control of surface gas emissions by a professional
engineer. The following issues must be addressed in the design: Depths of refuse,
refuse gas generation rates and flow characteristics, cover properties, gas system
expandability, leachate and condensate management, accessibility, compatibility with
filling operations, integration with closure end use, air intrusion control, corrosion
resistance, fill settlement, and resistance to the refuse decomposition heat, and ability
to isolate individual components or sections for repair or troubleshooting without
shutting down entire collection system.

§60.769(b)(1) & §63.1962(b)(1) The landfill gas extraction components must be
constructed of polyvinyl chloride (PVC), high density polyethylene (HDPE) pipe,
fiberglass, stainless steel, or other non-porous corrosion resistant material of suitable
dimensions to: Convey projected amounts of gases; withstand installation, static, and
settlement forces; and withstand planned overburden or traffic loads. The collection
system must extend as necessary to comply with emission and migration standards.
Collection devices such as wells and horizontal collectors must be perforated to allow
gas entry without head loss sufficient to impair performance across the intended extent
of control. Perforations must be situated with regard to the need to prevent excessive
air infiltration.

§60.769(b)(2) & §63.1962(b)(2) Vertical wells must be placed so as not to endanger
underlying liners and must address the occurrence of water within the landfill. Holes
and trenches constructed for piped wells and horizontal collectors must be of sufficient
cross-section so as to allow for their proper construction and completion including, for
example, centering of pipes and placement of gravel backfill. Collection devices must
be designed so as not to allow indirect short circuiting of air into the cover or refuse
into the collection system or gas into the air. Any gravel used around pipe perforations
should be of a dimension so as not to penetrate or block perforations.
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In general, the collection devices are connected to the collection system via header
and lateral piping. The lateral piping is connected to the header above or below the
landfill surface depending on the sequencing of the refuse addition to the landfill, and
the final GCCS design.

Vertical collection wells, commonly known as “gas wells,” include extraction
wellheads (connector assemblies) that are located above grade. These wellheads
include a positive closing throttle valve, necessary seals and couplings, access
couplings, and a minimum of two sampling ports; all which aid in the prevention of
air intrusion, allow for proper operation of the wellheads, and allow the wellheads to
be sampled and monitored.

2.1.10 Depths of Extraction Wells/Collection Device

Vertical wells cannot endanger the underlying liner system and must address the
occurrence of perched liquids within the landfill. The vertical wells will be installed
at the appropriate depths as designed by the professional engineer in a manner to
capture as much landfill gas without putting the landfill liner system at risk.

Practical site-specific factors that may change over time will impact the depths of the
vertical wells. Some of these factors include the following:

e Availability of accurate liner construction records;

e Well locations above or near liner side-slopes or other areas in which the
liner elevation changes rapidly; and

e Obstructions or other technical difficulties that may impact the drilling
operations.

2.1.11 LFG Collection Devices

Vertical and horizontal gas wells are typically used to extract LFG from the landfill.
The design aspects that are used to address air intrusion in these types of gas wells
are included in this section.

The gas collection system is designed to prevent air infiltration through the cover,
refuse contamination of the collection elements, and direct venting of LFG to the
atmosphere.

2.1.11.1 Vertical LFG Wells

To a large extent a well’s zone of influence (ZOI) is dictated by the amount of vacuum
that can be applied without causing an excessive amount of air intrusion into the
landfill. Typically, to reduce air intrusion and thereby increase the ZOI, the final well
depth will be determined by the site and a professional engineer. Industry experience
will be used to determine the depths for the slotted and unslotted portion of the pipe
that provides the proper balance between air intrusion control and LFG collection
efficiency. Air intrusion is also minimized by using soil backfill in the upper zone of
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the vertical wells. In addition, a hydrated bentonite plug is used where the pipe
penetrates the landfill soil cover.

Further, air intrusion and LFG emissions will be controlled through periodic
monitoring and adjustment of the GCCS in coordination with appropriate
maintenance of the landfill cover system.

Typical well design and vertical collection wells will be installed in the approximate
locations found in Appendix B.

2.1.11.2 Horizontal Gas Collectors

With horizontal gas collectors (HGCs), the best way to limit air intrusion is by
increasing the amount of refuse that is placed on top of them. However, since HGCs
are often installed near the surface of the landfill, atmospheric air is often pulled into
them, resulting in some oxygen content.

2.1.12 Well and Collection Device Perforation/Slots and Backfill

Collectors are perforated to allow LFG entry without excessive head loss, and the
surrounding gravel will be sized to prevent blocking of perforations

There are many site-specific factors that will be examined to determine the length of
the slotted portion of the gas well. For example, perforated/slotted section of the gas
collection device may vary based on the following conditions:

e Depths of perched liquids contained in the landfill;

e Mitigation of odors (slots/perforations may be extended for this reason);
and

e Installation of deeper slots to extend ZOI (may be beneficial in sites with
synthetic caps.)

2.1.13 Well/Collection Device Backfill

Gravel, washed aggregate, other acceptable crushed stone (with low carbonate
content), and/or other inert non-calcareous material of sufficient size is specified to
prevent penetration or blockages of the LFG collector pipe perforations/slots. Note
that an acceptable substitute may be used in lieu of the aforementioned materials if it
prevents blockage/penetration of the collector pipe perforations/slots.

2.1.14 Accessibility

Accessibility of the GCCS components is achieved by installing commonly accessed
components (such as wellheads, monitoring ports, etc.) above the landfill surface. For
future GCCS expansions, the valves, wellheads, and monitoring ports will continue to
be installed to provide accessibility. §60.769(a)(1) and §63.1962(a)(1) require the
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GCCS to be designed with the ability to isolate individual components for repair or
troubleshooting without having to shut down the entire collection system.

2.1.15 Landfill Gas Well/Collection Device — Installation Requirements

Vertical Gas Extraction Wells (VGEWs) and Horizontal Gas Collectors (HGCs) that are
constructed for LFG collection will have sufficient cross-section to allow for their
proper construction and completion, and placement of gravel or other approved
backfill material. The wells and collectors will be constructed under supervision of a
construction quality assurance program implemented by the landfill.

2.1.16 Leachate and Condensate Management

In accordance with the leachate and condensate management requirement included
in §60.769(a)(1) and §63.1962(a)(1), leachate management is accomplished by using
a leachate collection and management system.

Condensate management will be accomplished by sloping the LFG transmission
piping to low points in the GCCS piping for collection of the condensate. Condensate
collection sumps/drains are located at these low points, to collect the condensate and
remove it from the transmission piping. Condensate collected in drains/sumps is
managed in accordance with the landfill’s operating plan.

2.1.17 Control Systems

NSPS XXX/NESHAP AAAA specifically require that LFG collected by the gas collection
system be sent to an NSPS XXX/NESHAP AAAA compliant control device(s). These
requirements are listed below:

§60.762(b)(2)(iii) & §63.1959(b)(2)(iii) Route all the collected gas to a control
system that complies with the applicable requirements.

The required operational performance of these components is stipulated by the
following requirements which state:

§60.762(b)(2)(iii)(A) & §63.1959(b)(2)(iii) (A) A non-enclosed flare designed and
operated in accordance with the parameters established in §60.18 and §63.11(b),
except as noted.

§60.762(b)(2)(iii)(B) & §63.1959(b)(2)(iii)(B) A control system designed and
operated to reduce NMOC by 98 weight-percent, or, when an enclosed combustion
device is used for control, to either reduce NMOC by 98 weight percent or reduce the
outlet NMOC concentration to less than 20 parts per million by volume, dry basis as
hexane at 3 percent oxygen. The reduction efficiency or parts per million by volume
must be established by an initial performance test to be completed no later than 180
days after the initial startup of the approved control system using the test methods
specified in §60.764(d). The performance test is not required for boilers and process
heaters with design heat input capacities equal or greater than 44 megawatts that
burn landfill gas for compliance with this subpart.
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§60.762(b)(2)(iii)(C) & §63.1959(b)(2)(iii)(C) Route all collected gas to a
treatment system that processes the collected gas for subsequent sale or beneficial
use such as fuel for combustion, production of vehicle fuel, production of high-BTU
gas for pipeline injection, or use as a raw material in a chemical manufacturing
process. Venting of treated landfill gas to the ambient air is not allowed. If the treated
landfill gas cannot be routed for subsequent sale or beneficial use, then the treated
landfill gas must be controlled according to applicable requirements of this section.

§60.762(b)(2)(iii)(D) & §63.1959(b)(2)(iii)(D) All emissions from any
atmospheric vent from the gas treatment system are subject to the requirements of
paragraph (b)(2)(iii)(A) or (B) of this section. For purpose of this subpart,
atmospheric vents located on the condensate storage tank are not part of the
treatment system and are exempt from the requirements.

The control system may consist of one or more control devices and change over time;
therefore, all chosen control devices will be designed, installed, and be operated in
compliance with the required regulations.

The capacity of the control system may increase/decrease over time as the volume
and quality of LFG produced by the landfill changes. Therefore, the control device(s)
or extraction system(s) chosen for the active, interim, and closure timeframes may
vary depending on the LFG quantities produced and collected by the GCCS. Proposed
changes to the control system will be evaluated to determine if an air construction
permit and/or modification to the site’s Title V permit is necessary. The following are
the listed NSPS XXX/NESHAP AAAA control devices that will be implemented as
needed and as applicable.

2.1.18 Open/Utility Flare/Non-Enclosed Flare

When in operation, the open/utility flare(s) will be continuously monitored for the
presence of a flame. Monitoring for the presence of a flame will be accomplished by
an ultraviolet flame scanner, thermocouple, or comparable device. Absence of a flame
will cause the monitoring system to automatically turn off the LFG mover(s), and
initiate the closure of either an electric or pneumatic valve at the inlet to the mover(s).

2.1.19 Enclosed Flare

When in operation, the enclosed flare(s) will operate in accordance with the
combustion temperature limits based on the initial performance test and in
compliance with any temperature limits resulting from any subsequent performance
testing. The low temperature set point will be set above the lower temperature limit
set by the most recent performance test to ensure that the enclosed flare(s) will be
operated within the appropriate parameters. These operational and testing
requirements are contained within the NSPS XXX and NESHAP AAAA.

2.1.20 Treatment System

When in operation, the LFG treatment system will be operated in accordance with the
Treatment System Monitoring Plan located in Appendix E.
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3 DESIGN CONSIDERATIONS FOR
ACTIVE CONDITIONS

This section of the GCCS Design Plan describes the existing site conditions including
description of the current GCCS, as applicable. This section also identifies and
incorporates all previously approved alternatives, variances and higher operating
values for GCCS operations.

3.1 Landfill Description

Riverbend Landfill is located in McMinnville, Oregon, and is owned and operated by
Riverbend Landfill Co. The landfill is an active disposal facility with daily operations
include tipping, covering, compacting, composting, cell construction, hauling, leachate
collection and discharge, and equipment maintenance operations. Other operations include
a landfill gas to energy (LFGTE) plant, a recycling center (material recovery facility), and
a poplar tree farm that was previously used for drip irrigation of leachate.

Based on information available, Riverbend began receiving refuse in 1982, and is
expected to continue receiving waste at a reduced rate until approximately 2029.
Riverbend has an existing gas collection and control system that was initially
designed to meet the design requirements of NSPS WWW. The system now meets the
operational standards of NSPS XXX, and NESHAP AAAA. In the event that site
conditions change to the extent that another revision to this plan is required,
Riverbend will prepare and submit a revised GCCS Design Plan.

Currently, Riverbend has the following on site:
e One (1) 1,000 standard cubic feet per minute (scfm) enclosed flare;
e One (1) 4,500 scfm enclosed flare; and
e Six (6) internal combustion engines with treatment system.

These control devices may change based on actual flows and conditions at the landfill.
Landfill gas is currently conveyed to the flares and engines from a network of vertical
and horizontal collectors through a system of HDPE header pipes and laterals.

3.2 Existing Gas Collection Flow

In accordance with the NSPS and NESHAP, the gas collection system must be designed
to handle the expected gas flows during the anticipated life of each component of the
gas collection system. Portions of the gas collection system that are planned for
inclusion in the final design must be appropriately sized to accommodate both
current and future gas flows. Certain portions of the gas collection system may be
deemed “sacrificial” due to filling operations or other site-specific conditions; these
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portions need only be sized to accommodate the gas flows that are anticipated during
the time they will be in operation.

The following sections of the NSPS/NESHAP discuss the proper sizing of gas
collection system.

§60.769(c) & §63.1962(c) Each owner or operator seeking to comply must convey
the landfill gas to a control through the collection header pipe(s). The gas mover
equipment must be sized to handle the maximum gas generation flow rate expected
over the intended use period of the gas moving equipment using the following
procedures:

§60.769(c)(1) & §63.1962(c)(1) For existing collection systems, the flow data must
be used to project the maximum flow rate. If no flow data exists, the procedures in
paragraph (c)(2) of this section must be used.

60.769(c)(2) & §63.1962(c)(2) For new collection systems, the maximum flow rate
must be in accordance with the applicable rules.

The LFG generation and recovery rates for the landfill were estimated using the U.S.
Environmental Protection Agency (EPA) Landfill Gas Emissions Model (LandGEM).
The modeling results reflect the estimated waste quantities accepted over the
operating life of the site. Copies of the EPA LandGEM model print-outs are included
in Appendix A.

The gas generation parameters established by the EPA in AP-42, Compilation of Air
Pollutant Emission Factors, recommends a methane generation potential (Lo) of 100
cubic meters per megagram of solid waste, and a methane generation constant (k) of
0.04 yearl. For converting methane to LFG, a methane content of 50 percent was
assumed. The EPA LandGEM results indicate a peak LFG generation rate of
approximately 3,445 scfm in 2017. Note that this value is considered conservative as
discussed further in Section 5.1.1 and Appendix A-1.

3.3 Control Devices and Initial Performance Test

A Performance Test (PT) on the control system at the landfill was conducted on April
12-14, 2011, which for purposes of this plan is used to established the start date
associated with the 15-year period described in §60.762(b)(2)(v)(B)/
§63.1967(b)(2). This PT report has been included in Appendix F, with appendices
omitted for brevity. The full report is available upon request.

Currently, the Facility operates the control devices listed below. As new or additional
control devices are added, the site will obtain proper air authorizations without
having to revise this Design Plan. As new or additional control devices are added, a
performance test will be completed and submitted, as required.
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Table 1 - List of Control Devices

One (1) 1,000 standard cubic feet per minute (scfm) enclosed flare

One (1) 4,500 scfm enclosed flare
Treatment system/plant prior to six (6) internal combustion engines

The above table includes a treatment system, which will be operated in accordance
with the Treatment Monitoring Plan located in Appendix E.

3.3.1 Sizing Gas Collection System/Piping Network

The sizing of the headers and laterals are based on the maximum expected LFG
generation rate as estimated using the landfill gas generation model as described
above.

The final GCCS piping system has been sized to handle this maximum estimated LFG
extraction rate while maintaining vacuum throughout the header pipe. Design
computations for sizing the LFG transmission piping and determining system vacuum
requirements were performed and are included in Appendix A.

3.3.2 Nonproductive Areas

The rules allow for nonproductive areas to be excluded from the requirements to
collect and control gas under the applicable rules, as stated below:

§60.769(a)(3)(ii) & §63.1962(a)(3)(ii) Any nonproductive area of the landfill may
be excluded from control, provided that the total of all excluded areas can be shown
to contribute less than 1 percent of the total amount of NMOC emissions from the
landfill. The amount, location, and age of the material must be documented and
provided to the Administrator upon request. A separate NMOC emissions estimate
must be made for each section proposed for exclusion, and the sum of all such sections
must be compared to the NMOC emissions estimate for the entire landfill.

Currently, there are no known non-producing areas of the landfill. At such time when
the landfill identifies non-producing areas, the landfill will submit a revised Design
Plan with supporting documentation to exclude such area(s) from the collection
requirements stated above.

3.3.3 Asbestos and Non-Degradable Materials

The rules allow that any areas of the landfill that contain only asbestos and/or non-
degradable materials are not required to be controlled in accordance with the
NSPS/NESHAP, as stated below:

§60.769(a)(3)(i) §63.1962(a)(3)(i) Any segregated area of asbestos or non-
degradable material may be excluded from collection if documented in accordance
with the applicable rules. The documentation must provide the nature, date of
deposition, location and amount of asbestos or non-degradable material deposited in
the area, and must be provided to the Administrator upon request.

3-3



Currently, there are no known segregated areas of the landfill that contain only
asbestos and/or non-degradable materials. At such time when the landfill develops
segregated disposal areas, the landfill will submit a revision to the Design Plan with
supporting documentation to exclude such area(s) from collection requirements.

3.4 Previously Approved Alternatives, HOVs, and Variances

With respect to monitoring that is performed at a landfill gas collection wellhead,
§63.1961(a)(5) notes the following:

Where an owner or operator subject to the provisions of this subpart seeks to
demonstrate compliance with the operational standard for temperature in
§63.1958(c)(1), unless a higher operating temperature value has been approved by the
Administrator under this subpart or under 40 CFR part 60, subpart WWW,; 40 CFR part
60, subpart XXX; or a federal plan or EPA-approved and effective state plan or tribal
plan that implements either 40 CFR part 60, subpart Cc or 40 CFR part 60, subpart Cf,
you must initiate enhanced monitoring at each well....

Higher operating values for temperature that were previously approved under
another rule carry through under the NESHAP. This is further reinforced by USEPA’s
response to public comments on the NESHAP (February 2020), which states that “EPA
is clarifying in the final rule that HOVs that have been previously approved under
another MSW Land(fill NSPS or EG regulation will not have to seek pre-approval for that
HOV under the provisions in the NESHAP (40 CFR 63.1961(a)(5)). See sections III.D and
IV.D of the preamble to the final rule.”

Alternative limits or procedures that were approved under a different mechanism
than a traditional HOV (e.g., a consent agreement, order issued by a state agency, or
other enforceable mechanism) to address exceedances under a previous rule (e.g.,
NSPS WWW, XXX, Cc, or Cf) are assumed to also carry through under the NESHAP.
Table 2 lists previously approved variances; a site-wide listing of wells with approved
HOVs is found in Appendix D-1.

Table 2 - Agency Approved Variances

Approved Higher

Well number(s) Parameter Operating Value
Site-Wide Landfill Gas Wells. Temperature Self-implementing established by
Recent listing of wells dated site.

in Appendix D-1 along with
historic correspondence.

Site-Wide Leachate Oxygen Not specified; exempt from
Collection System (not applicable under XXX compliance with these operating
Connections. or AAAA) values

Temperature
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4 DESIGN CONSIDERATIONS FOR INTERIM CONDITIONS

This section of the GCCS Design Plan describes the procedures used during interim
operating conditions. Interim operating conditions occur when the landfill is still
actively accepting waste, and before it is closed or reaches final grades. During these
interim conditions, the gas collection system is typically being installed or expanded
to comply with applicable requirements, while the landfill is also balancing the
requirements of the day-to-day activities of an active landfill.

According to the applicable rules the maximum LFG flow rate shall be used to design
the size of the GCCS pipe network. To facilitate compliance during active landfill
operations, a flexible design was developed that incorporates the operational
difficulties that can occur when installing a GCCS while the facility is actively
accepting refuse. Collection device locations will be determined to maintain needed
flexibility during daily operations, which may include changes in refuse fill patterns,
weather, waste type, and waste volumes; natural disasters; and/or other significant
area events.

Interim conditions may warrant gas collection and monitoring from areas where
waste has been placed, but have not yet reached final grade. Complying with the
applicable rules under these conditions can be difficult due to several factors, which
may include, but are not limited to, the following:

e Components may be inadvertently damaged by heavy equipment collisions
during filling operations;

e Areas requiring gas collection may not necessarily coincide with filling
operations;

e Pipe slopes may be altered due to loads from heavy traffic or differential
settlement; and

e Components may be more prone to water accumulation due to shallower
waste depths.

4.1 Gas Collection System Expansion during Interim Conditions

During interim conditions, compliance with the applicable requirements that specify
additional gas collection devices and the corresponding expansion of the overall gas
collection system will be maintained. These expansions will ensure that LFG will be
collected at sufficient rates over the interim time frame, and will be designed and
installed properly to minimize off-site migration of gas. Specific requirements that
apply to gas collection during interim conditions include the following:




§60.761 & §63.1990 Sufficient density means any number, spacing, and combination
of collection system components, including vertical wells, horizontal collectors, and
surface collectors, necessary to maintain emission and migration control as
determined by measures of performance set forth in this part.

60.769(a)(1) & §63.1962(a)(1) The collection devices within the interior must be
certified to achieve comprehensive control of surface gas emissions by a professional
engineer. The following issues must be addressed in the design: Depths of refuse,
refuse gas generation rates and flow characteristics, cover properties, gas system
expandability, leachate and condensate management, accessibility, compatibility
with filling operations, integration with closure end use, air intrusion control,
corrosion resistance, fill settlement, resistance to the refuse decomposition heat, and
ability to isolate individual components or sections for repair or troubleshooting
without shutting down entire collection system.

§60.769(a)(2) & §63.1962(a)(2) The sufficient density of gas collection devices
determined in paragraph (a)(1) of this section must address landfill gas migration
issues and augmentation of the collection system through the use of active or passive
systems at the landfill perimeter or exterior.

§60.769(a)(3) & §63.1962(a)(3) The placement of gas collection devices must
control all gas producing areas, except as provided by exceptions noted in the
applicable rules.

§60.765(b) & §63.1960(b) Each owner or operator of a controlled landfill must
place each well or design component as specified in the approved design plan. Each
well shall be installed no later than 60 days after the date on which the initial solid
waste has been in place for a period of:

Five (5) years or more if active; or

Two (2) years or more if closed or at final grade.

§60.769(c) & §63.1962(c) Each owner or operator must convey the landfill gas to
a control system through the collection header pipe(s). The gas mover equipment
must be sized to handle the maximum gas generation flow rate expected over the
intended use period of the gas moving equipment using the following procedures:

§60.769(c)(1) & §63.1962(c)(1) For existing collection systems, the flow data must
be used to project the maximum flow rate. If no flow data exists, the procedures in
paragraph (c)(2) of this section must be used.

§60.769(c)(2) & §63.1962(c)(2) For new collection systems, the maximum flow
rate must be in accordance with applicable rules.

In compliance with these regulations, the GCCS has been designed and will be further
expanded as necessary over the life of the system, to extract LFG at a sufficient rate to
minimize the subsurface lateral migration and surface emissions of LFG. This is
achieved, in part by, appropriately sizing and installing sufficient collection elements,
transmission piping, gas moving equipment, and control device(s) for the estimated

maximum flow rate of LFG.

Since the operations of the landfill, which include the filling patterns and amounts of
waste accepted at the landfill may change over time, there is no single design that can
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be presented at this time to address the location of each gas collection device and the
vacuum providing network that accompanies them. Instead, during the interim
period, conformance with the above regulations will be maintained and be used as
the tool to determine when the system will be expanded and when upgrades to the
system will be added.

A professional engineer will certify expansion of the GCCS and the measures of system
performance will be verified as set forth in the NSPS XXX and NESHAP AAAA. Based
upon the outcome of the system performance metrics contained in the NSPS, such as
the SEM and monthly collection device monitoring requirements, the GCCS will be
adjusted or modified in accordingly. This information will be used as an additional
tool to evaluate the need for future expansion of the GCCS.

In Section §60.761 of NSPS XXX and §63.1990 of NESHAP AAAA, “sufficient density”
is defined as “any number, spacing, and combination of collection system components
... necessary to maintain emission and migration control as determined by measures
of performance set forth in this part.” Well spacing at the landfill is established based
on SEM Results, site-specific conditions (waste age, waste density, moisture content,
etc.), operational experience, and engineering judgment. This is consistent with
spacing criteria used at other landfills and should effectively control surface
emissions and subsurface migration of LFG in accordance with applicable
requirements.

In accordance with the requirements, a collection device must be installed in all areas
containing waste that is 5-years or older if active; and 2-years or more if closed or at
final grade. The placement of collection devices will occur in a manner that will
maintain compliance with all NSPS requirements. Additionally, collection device
locations and density will be determined at the time of installation to support normal
operations of the landfill regarding roadways, equipment, and fill sequencing. Actual
well placement may vary from the preliminary locations selected for closure
conditions (see Section 5) to accommodate actual site conditions at the time of
installation.

If the actual landfill gas extraction rate exceeds the capacity of the system, additional
GCCS components will be designed and installed in accordance with NSPS
requirements. The system flow characteristics and installed process equipment will
be determined by the actual gas flow trends and site-specific conditions at the time of
the modification.

The header and lateral pipeline systems will be sized to accommodate the peak flows
depending on the planned life of the pipeline. If the landfill plans to operate the
header and lateral pipelines only during interim conditions, and the pipelines will be
dismantled/replaced prior to final build out of the system, then the pipelines will be
sized for the anticipated gas flows during the period of time they are planned to be
operational. The portions of the pipe network that will be incorporated into the final
design will be appropriately sized to handle the anticipated gas flows into the pipeline
at final build-out.




Many of the design requirements for both collection devices and the expansion of the
gas collection system are found in other sections of this Design Plan.

4.1.1 Compatibility with Refuse Filling Operations

During the operating life of the site, the gas collection system will be designed to be
compatible with the waste filling operations of an active landfill. As waste filling
operations proceed and portions of the site reach final or near-final grades, additional
GCCS components may be installed to comply with the 5-year/2-year requirements
of NSPS XXX/NESHAP AAAA. Using this method allows GCCS components to be
installed while minimizing interference with ongoing filling operations.

During filling operations, vertical gas extraction wells (VGEWs) may be “raised”
periodically so that new refuse is not placed over the top of an existing VGEW, thereby
preventing access to the well. To maintain worker safety, VGEWs will be raised as
needed in advance of waste filling operations. This may require the well to be raised
more than 30 days before refuse is placed around the well. During this period, the
well may be inaccessible for monitoring. A variance request for these situations may
be submitted as described in Section 6 of this Design Plan.

4.1.2 Landfill Cover Properties

During the normal course of operations, daily intermediate and final cover will be
installed over the waste. This system limits LFG emissions, as well as water and air
infiltration. The thickness and type of cover system will vary depending on when the
landfill plans to place additional waste in the affected area.




5 DESIGN CONSIDERATIONS FOR CLOSURE CONDITIONS

Closure conditions apply for the closed landfill, or in areas of the active landfill that
have a certified cap in place. Final design conditions also apply to the closed landfill
or closed portions of an active landfill that achieved final waste grades.

5.1 Landfill Gas Collection

This section addresses the locations of GCCS components after the landfill is no longer
operating under interim conditions. The GCCS will be operated in accordance with
the requirements of the NSPS XXX/NESHAP AAAA for a closed landfill.

§60.765(b) & §63.1960(b) For purposes of compliance with applicable
requirements, each owner or operator of a controlled landfill must place each well or
design component as specified in the approved design plan. Each well must be
installed no later than 60 days after the date on which the initial solid waste has been
in place for a period of:

Five (5) years or more if active; or

§Two (2) years or more if closed or at final grade.

In accordance with this requirement, a GCCS must be installed in all areas with waste
that is five years or older if open, and two years or more if closed or at final grade.
The current placements of collectors at the site follow this requirement.

§60.762(b)(2)(ii)(C)(3) & §63.1959(b)(2)(ii)(B)(3) Collect gas at a sufficient
extraction rate;

§60.762(b)(2)(ii)(C)(4) & §63.1959(b)(2)(ii)(B)(4) Be designed to minimize off-
site migration of subsurface gas.

§60.769(a)(2) & §63.1962(a)(2) The sufficient density of gas collection devices
determined in paragraph (a)(1) of this section must address landfill gas migration
issues and augmentation of the collection system through the use of active or passive
systems at the landfill perimeter or exterior.

In compliance with these requirements, the GCCS is designed to extract LFG at a
sufficient rate to minimize the subsurface lateral migration and surface emissions of
LFG. This is achieved by sizing and installing sufficient collection elements,
transmission piping, blower(s), and control device(s) for the estimated maximum
flow rate of LFG.

The GCCS is designed to collect LFG at a sufficient rate, which is defined in §60.761
and §63.1990 as maintaining negative gauge pressure at all wellheads. Application
of a negative gauge pressure and minimization of air infiltration will be verified by
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monitoring temperature, pressure, and oxygen concentrations at each LFG wellhead
in accordance with applicable NSPS XXX/NESHAP AAAA requirements.

“Sufficient density” is defined in §60.761 and §63.1990 as “any number, spacing, and
combination of collection system components necessary to maintain emission and
migration control as determined by measures of performance set forth in this part.”
Well spacing at the landfill will be established based on SEM Results, site-specific
conditions (waste age, waste density, moisture content, etc.), experience, and
engineering judgment. This is consistent with spacing criteria used at other landfills
and should effectively control surface emissions and subsurface migration of LFG in
accordance with applicable requirements. The proposed GCCS build-out layout for
closure conditions can be found in Appendix B.

The final configuration of wells, collectors, and piping may vary from this proposed
design due to modifications required during active and interim conditions. In
addition, wells/collectors may have to be replaced, re-drilled, or relocated due site-
specific conditions. As-built drawings of the gas collection system will be updated as
required and a copy of the as-built drawing will be kept on-site.

The landfill will conduct SEM events as specified in the applicable rules in all
accessible areas that have waste in-place for 5-years if active and 2-years if at or near
final grade to ensure that the gas collection system was designed, installed, and is
being operated properly. If the GCCS at the landfill does not meet the measures of
performance, the GCCS will be adjusted or modified in accordance with applicable
requirements. Typical adjustments or modifications are described in Section 6.

5.1.1 Landfill Gas Generation Rates and Flow Characteristics

The peak LFG flow rates, were used in designing the GCCS for closure conditions, as
described in this section.

§60.762(b)(2)(ii)(C)(1) & §63.1959(b)(2)(ii)(B)(1) An active collection system
must be designed to handle the maximum expected gas flow rate from the entire area
of the landfill that warrants control over the intended use period of the gas control
system equipment

In accordance with these requirements, the maximum expected LFG flow rate for the
site was used for sizing the GCCS. LFG generation was calculated using the United
States Environmental Protection Agency (USEPA) Landfill Gas Estimation Model
(LandGEM), which yielded a peak value of 3,445 scfm in 2017. This value is based on
the currently permitted design capacity (at time of the design plan submittal) in the
solid waste disposal permits including the pending Module 11 expansion. The actual
sizing and configuration of the system may change based on actual gas flows obtained
from the landfill as the site nears closure. The final GCCS piping system has been sized
to handle the estimated peak LFG extraction rate of 3,100 scfm while maintaining
vacuum throughout the header pipe. Design computations for sizing the LFG
transmission piping and determining system vacuum requirements were performed
using the computerized Pipe-Flo® model. A copy of the model printout and its
description are included in Appendix A.
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The GCCS was designed conservatively to meet the peak flow conditions as discussed
above. Actual flows measured since 2017 have been less than the modeled value
assuming a 75% collection efficiency. This is due to site specific conditions at
Riverbend. Through a Title V permit modification in 2020, Riverbend has obtained
approval from ODEQ to use different LandGEM model input parameters to
periodically estimate landfill gas generation potential. These parameters are based
on actual conditions at Riverbend and suggest lower peak flows than those used for
the design basis in this Plan, again reinforcing that the design is conservative.

5.1.2 Landfill Cover Properties

The purpose of the final cover system is to provide a barrier to LFG emissions, as well
as water and air infiltration. A final cover system as approved by Oregon DEQ will be
installed upon closure.

5.1.3 Integration with Closure End Use

Currently, the closure end-use for the site is unspecified. Any modifications to the
closure end use will be reviewed by the landfill to evaluate compatibility with the
GCCS. Items of concern will be mitigated by either altering the proposed closure end-
use or by adjusting and/or modifying the GCCS in accordance with applicable
requirements.

5.1.4 Operation of GCCS after Closure

The landfill is not required to operate the GCCS indefinitely after closure of the
landfill. The requirements that pertain to removal of the GCCS are listed below:

§60.762(b)(2)(v) & §63.1957(b) The collection and control system may be capped,
removed, or decommissioned if the following criteria are met:

The landfill shall be a closed landfill (as defined in §60.761). A closure report must be
submitted to the Administrator as provided in §60.767(e);

The collection and control system has been in operation a minimum of 15 years or the
landfill owner or operator demonstrates that the GCCS will be unable to operate for 15
years due to declining gas flow; and

Following the procedures specified in §60.764(b), the calculated NMOC emission rate
at the landfill is less than 34 megagrams per year on three successive test dates. The
test dates must be no less than 90 days apart, and no more than 180 days apart.

The GCCS will be operated in accordance with applicable sections of the rules. After
the GCCS meets the above-referenced requirements, the GCCS may remain in place
and functional, but it will no longer be required to comply with the operational
requirements of the referenced rules.
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6 PROPOSED ALTERNATIVES

The rules allow for alternatives to the operational standards, test methods,
procedures, compliance requirements, monitoring, record keeping, and reporting
provisions to be requested in the design plan:

§60.767(c)(2) & §63.1981(d)(2) The collection and control system design plan
must include any alternatives to the operational standards, test methods, procedures,
compliance measures, monitoring, recordkeeping or reporting provisions of §60.763
through §60.768 proposed by the owner or operator.

The following sections describe proposed alternatives to the NSPS XXX/NESHAP
AAAA.

6.1 Interim Collection

§60.763(a) Operate the collection system such that gas is collected from each area, cell, or
group of cells in the MSW landfill in which solid waste has been in place for:

(1) 5 years or more if active; or
(2) 2 years or more if closed or at final grade;

Riverbend is proposing to generally install permanent wells once final or near final
grades are reached in areas of the site that have been active for 5 years or more, or
closed or at final grade for 2 years or more. For cells that have been active for 5 years
or more and are not yet near final grades, the leachate collection system or temporary
gas extraction wells may be used for gas extraction until the final wells can be
installed (i.e. final grades have been reached).

6.2 Operational Changes to Accommodate Declining Flows

Under §60.763(b)(3)/§63.1958(b)(3), collection devices that experience positive
pressure after being shut down to accommodate declining LFG flows can be
decommissioned. It should be noted that the term “decommissioned” is not meant
to be used in the same way as the term “abandonment”. A decommissioned well is
simply shut down for a period of time by fully closing the well valve or by
disconnecting the well from the gas collection lateral but is maintained for potential
future use whereas an abandoned well is permanently removed from the system,
typically by cutting off and capping the well below grade. Well decommissioning
might be necessary, for example, if a well is closed based on poor gas quality until the
gas is able to recharge sufficiently to allow at least temporary collection without
causing excessive oxygen infiltration. The following procedures will be used for
decommissioned wells;
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a. The well will be evaluated for decommissioning;

b. Quarterly surface and penetration monitoring will continue as if the well
was active to make sure fugitive gas emissions are still in control;

This procedure allows the operator to keep wells present in low producing areas to
maximize gas collection while maintaining compliance. Riverbend maintains a list of
all such wells and provides a list of the wells that were decommissioned at any time
during the reporting period in the semiannual/annual reports.

6.3 Positive Pressure under a Synthetic Cover

In areas of a landfill where a geomembrane or synthetic cover is being used,
§60.763(b)(2) and §63.1958(b)(2) allow the owner or operator to develop
acceptable pressure limits in the design plan. Based on the experience at similar
landfills, 5 WC of pressure is acceptable in all areas where a geomembrane or
synthetic cover is being used as part of the final cover system. For this reason,
incidents of positive pressure less than 5” W.C. in areas where a temporary or
permanent geomembrane or synthetic cover is installed will not be recorded as
exceedances.

6.4 Early Installation of Collection Devices

The requirements of 40 CFR 60.765(b) and §63.1960(b) state that each collection
device shall be installed no later than 60 days after the date on which the initial solid
waste has been in place for a period of five years or more in active areas, or two years
or more if closed or at final grade. However, there may be occasions when the landfill
will install collection devices prior to the onset of applicable requirements.

Any collection device installed prior to the requirements of the rules will not be
subject to the operational, monitoring, and/or recordkeeping requirements until the
age of the initial waste placed in the affected area reaches five years old if active, or
two years if closed or at final grade. Correspondence prepared by the EPA Region IV
(letter dated May 31, 2007 for NSPS WWW landfill which is consistent with NSPS
XXX/NESHAP AAAA requirements) regarding this matter has been included in
Appendix D.

6.5 Monitoring During Collection Device Raising

During filling operations, any collection device may be extended (raised) periodically
so that new refuse is not placed over the top of an existing device, thereby preventing
access to the well. To maintain worker safety, vertical gas wells and horizontal access
risers will be raised as needed in advance of waste filling operations. This may
require the well to be raised more than 30 days before refuse is placed around the
well. During this period, the well may be inaccessible for monitoring.

Due to the dangers associated with well raising, the landfill is requesting that raised
collection devices be exempt from the monthly monitoring to eliminate potentially
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dangerous situations for monitoring personnel. Any times that a collection device is
not monitored due to raising activities will be noted on the semi-annual reports.

6.6 Monitoring of Leachate Risers

Leachate collection and cleanout risers are operated at Riverbend for odor control
purposes only. As such, if the leachate risers are connected to the gas collection
system for any reason other to correct a surface emission monitoring exceedance,
then the leachate riser will not be a NSPS XXX/NESHAP AAAA compliance point.
These leachate risers can be connected to the GCCS when needed and can be
disconnected at any time the landfill deems it necessary. When connected to the GCCS
the devices are exempt from the NSPS standards for temperature as allowed in the
July 27, 2012 exemption by ODEQ, which is included in Appendix D.

6.7 Operation of Near Surface Collectors for Cap Stability

The buildup of excessive landfill gas (LFG) pressure below the geomembranes can
cause or contribute to cover system stability failure. Excessive pressure reduces the
effective normal stress on the lower geomembrane interface and can cause veneer
instability and/or cap system failure resulting in environmental impacts. Therefore,
to protect the cover system surface collectors/vents maybe installed underneath the
final cap. Given that near surface collectors/vents will not be installed in waste they
are not considered part of the required GCCS and as such not subject to the
monitoring and operating requirements of the applicable rules. Furthermore, given
these collectors/vents are not installed in the waste they are not penetrations.

6.8 Surface Emission Monitoring (SEM)

6.8.1  Exclusion of Dangerous Areas from SEM requirements

Areas with steep slopes or other dangerous areas are excluded from the SEM
requirements under the NSPS:

§60.763(d) & §63.1958(d)(1) A surface monitoring design plan shall be
developed...Areas with steep slopes or other dangerous areas may be excluded from
surface testing.

The landfill is proposing to exclude the following dangerous areas from SEM:
a. Roads;
b. Working areas and/or the working face;
C. Truck traffic areas;
d. Steep and dangerous slopes;

e. Icy, snow covered, and/or muddy side slopes;

6-3



f. Areas where the landfill cover material has been exposed for the express
purpose of installing, expanding, replacing, or repairing components of the
LFG, leachate, or gas condensate collection and removal systems.

6.8.2 Alternative Remedy for SEM events

The applicable rules require the landfill owner or operator to take corrective action
to remedy any incidents of methane concentrations more than 500 ppm above
background that are detected during SEM. The landfill will perform the initial SEM
event and 10-day/1-month remonitoring events in accordance with the applicable
rules. For SEM exceedances, corrective measures may include modifications to the
GCCS other than the installation of additional LFG collection devices to meet the 120-
day timeline unless an alternative timeline has been established. The following
alternative remedies will be implemented to correct SEM exceedances within the
120-day timeline. These corrective actions may include, but are not limited to, one or
more of the following measures:

a. Installation of, or upgrades to, conveyance and/or control equipment (e.g.,
larger flare, additional blowers, etc.).

b. Installation of a liquid management system in the extraction wells or
sumps.

c. Installation/modification of other ancillary equipment (e.g., larger air
compressor, additional air and condensate force main lines, etc.)

d. Installation of additional or replacement LFG collection devices;
e. Repair of the landfill cap to minimize LFG migration and/or air infiltration.
f. Repair or replace header valves.

Please note that this list is not intended to be exhaustive. Other actions that result in
the remediation of an exceedance within the 120-day timeframe would also be
covered under this alternative. Any enhancements made to the existing GCCS will be
documented in the Semi-Annual Reports. Please note that the landfill will be
proactively implementing this variance to ensure that exceedances are addressed as
expeditiously as possible. If the GCCS cannot be brought back into compliance during
the 120-day assessment period, the landfill will prepare an alternative compliance
schedule for review and approval by the Administrator.

6.8.3 SEM for Closed Portions of the Landfill

The landfill is requesting that any portions of the landfill that have been certified
closed or have been closed and capped in accordance applicable requirements be
treated as a closed landfill for SEM events. These closed portions of the landfill will
be monitored in accordance with the following section of the NSPS:




§60.766(f) & §63.1961(f) Any closed landfill that has no monitored exceedances of
the operational standard in three consecutive quarterly monitoring periods may skip
to annual monitoring. Any reading of 500 ppm or more above background detected
during the annual monitoring returns the frequency for the landfill to quarterly

monitoring.
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7  OPERATING CLARIFICATIONS

This section clarifies how this site will implement certain monitoring, recordkeeping
and reporting obligations under NSPS XXX and NESHAP AAAA.

7.1 Alternative Timeline Request

60.765(a)(3) & §63.1960(a)(3) For the purpose of demonstrating whether the gas
collection system flow rate is sufficient to determine compliance with the rule the
owner or operator must measure gauge pressure in the gas collection header applied
to each individual well, monthly. If a positive pressure exists, action must be initiated
to correct the exceedance within 5 calendar days, except for the three conditions
allowed under the rules. Any attempted corrective measure must not cause
exceedances of other operational or performance standards.

(i) If negative pressure cannot be achieved without excess air infiltration within 15
calendar days of the first measurement of positive pressure, the owner or operator
must conduct a root cause analysis and correct the exceedance as soon as practicable,
but no later than 60 days after positive pressure was first measured. The owner or
operator must keep records according to the rules

(ii) If corrective actions cannot be fully implemented within 60 days following the
positive pressure measurement for which the root cause analysis was required, the
owner or operator must also conduct a corrective action analysis and develop an
implementation schedule to complete the corrective action(s) as soon as practicable,
but no more than 120 days following the positive pressure measurement. The owner
or operator must submit the items listed in the rule as part of the next annual report.
The owner or operator must keep records according to the applicable requirements.

(iii) If corrective action is expected to take longer than 120 days to complete after the
initial exceedance, the owner or operator must submit the root cause analysis,
corrective action analysis, and corresponding implementation timeline to the
Administrator. The owner or operator must keep records according to the rules

60.765(a)(5) & §63.1960(a)(4) For the purpose of identifying whether excess air
infiltration into the landfill is occurring, the owner or operator must monitor each well
monthly for temperature. If a well exceeds the operating parameter for temperature,
action must be initiated to correct the exceedance within 5 calendar days. Any
attempted corrective measure must not cause exceedances of other operational or
performance standards. Note that the text below relates to the 145F limit of NESHAP
AAAA.

(i) If a landfill gas temperature less than 145 degrees Fahrenheit cannot be
achieved within 15 calendar days of the first measurement of landfill gas
temperature greater than 145 degrees Fahrenheit, the owner or operator must
conduct a root cause analysis and correct the exceedance as soon as practicable,
but no later than 60 days after a landfill gas temperature greater than 145 degrees
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was first measured. The owner or operator must keep records according to the
rule.

(ii) If corrective actions cannot be fully implemented within 60 days following the
elevated temperature measurement for which the root cause analysis was
required, the owner or operator must also conduct a corrective action analysis
and develop an implementation schedule to complete the corrective action(s) as
soon as practicable, but no more than 120 days following the measurement of
landfill gas temperature greater than 145 degrees Fahrenheit. The owner or
operator must submit the items listed in the applicable requirements as part of
the next semiannual report. The owner or operator must keep records according
to the rule.

(iii) If corrective action is expected to take longer than 120 days to complete after
the initial exceedance, the owner or operator must submit the root cause analysis,
corrective action analysis, and corresponding implementation timeline to the
Administrator, according to the applicable requirements. The owner or operator
must keep records according to the rule.

According to these requirements, the site is only required to submit the root cause
analysis and corrective action analysis to the Administrator as part of an alternative
timeline request for corrective actions that may take longer than 120 days from the
initial exceedance date. This alternative timeline request with the root cause analysis
and corrective action analysis must be submitted within 75 days after the initial
exceedance. However, in accordance with requirements for the annual/semiannual
report, if the exceedance takes more than 60 days to correct, the corrective action
analysis should be included in the annual /semiannual report. As such, for landfill gas
collection components that are remediated after 15 days but before 60 days of the
initial exceedance, the root cause analysis and corrective action analysis will not be
submitted to the Agency.

For remediation efforts that are corrected between 60-days and 120-days of the
initial exceedance, the root cause and corrective action analyses will be submitted in
the annual/semiannual report. If, however, remediation efforts are expected to
require more than 120 days, an alternative timeline request will be submitted by day
75 and will include the root cause and corrective action analysis.

If the site receives no agency response within 30 calendar-days of submittal of the
alternative timeline request to the Agency, the site will assume the alternative
timeline is approved and the exceedance and corresponding alternative timeline will
not be considered a reportable deviation in subsequent Title V reports.

7.2 Frequency to Update As-built Drawings

The landfill is required to keep an up-to-date readily accessible plot map showing
each existing and planned collector. An up-to-date plot map is more commonly
referred to as an as-built.

40 CFR 60.39f(d) & §63.1983(d) Except as provided in the rule, each owner or
operator subject to the provisions of this subpart must keep for the life of the collection
system an up-to-date, readily accessible plot map showing each existing and planned

7-2



collector in the system and providing a unique identification location label for each
collector.

(1) Each owner or operator subject to the provisions of this subpart must keep up-to-
date, readily accessible records of the installation date and location of all newly
installed collectors as specified under the rule.

The as-built can only be generated for a landfill after construction projects that
include upgrades and additions to the gas collection system are completed. Since
there is no defined frequency for preparing/updating an as-built of the gas collection
system, the landfill will update the as-built on an annual basis in years that changes
or construction of the gas collection system are performed.

7.3 Establishment of a Higher Operating Value (HOV) for
Temperature

As established in the December 15, 2000 correspondence from Riverbend to ODEQ,
and subsequently approved by ODEQ in December 16, 2005 correspondence, the
procedure to establish a higher operating value for temperature is as follows:

e Compare temperature, methane, and oxygen measurements to previous
measurements and verify other parameters are in compliance, and have not
deviated significantly from the previous readings (i.e. a significant decrease in
methane may indicated consumption of fuel by combustion occurring inside
the waste or consistently increasing temperatures may also indicate
combustion).

e Make any necessary adjustment so the wellhead for percent methane or
ambient air indicators.

e Measure and record percent carbon monoxide (CO) which is a byproduct of
combustion. This will be performed to verify that there is no combustion of
fuel occurring within the landfill in the effective zone of the LFG collection
device in question. CO measurements will be collected utilizing a Draeger
tube, which will be calibrated to read up to 1000 parts per million (ppm) of
CO. These readings are expected to show some level of CO existing in the
landfill gas resulting from natural decomposition of waste that creates
methane.

e Once it has been verified that hazardous conditions due to above permitted well
temperatures do not exist, Riverbend will continue to monitor and adjust the
wellhead based on other parameters (vacuum, methane, etc.) and will
continue to verify the absence of high CO readings on a quarterly basis as long
as the well continues to operate above the permitted operating temperature
of 55°C or 131°F or 145 °F under NESHAP AAAA.
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7.4 Clarifications for Enhanced Monitoring

7.4.1 Timing for Initiation

The enhanced monitoring provisions of the NESHAP apply no later than September
27,2021, unless the site has elected to meet the requirements of the NESHAP before
that date. §63.1961(a)(5) states “you must initiate enhanced monitoring at each well
with a measurement of landfill gas temperature greater than 62.8 degrees Celsius (145
degrees Fahrenheit) as follows...(vii) The enhanced monitoring [in] this paragraph
(a)(5) must begin 7 days after the first measurement of landfill gas temperature greater
than 62.8 degrees Celsius (145 degrees Fahrenheit)...”

The following two clarifications are necessary for this new requirement:

First, the regulation as written requires a site to conduct enhanced monitoring after
ANY occurrence of a temperature measurement in excess of 145°F. The preamble to
the NESHAP includes the following statement: “Enhanced monitoring begins 7 days
after the first reading exceeding 145°F is recorded and continues until the measured
wellhead operating temperature is 145°F or less, or an HOV is approved.”

However, the preamble goes on to state the following: “Furthermore, the concern that
the enhanced monitoring requirements would continue in perpetuity is
unsubstantiated. First, landfills have up to 7 days to adjust the well to achieve a lower
temperature before the enhanced monitoring requirements are triggered (40 CFR
63.1961(a)(5)(vii)). Second, the enhanced monitoring can stop once the well
temperature drops back to 145°F or less.”

Additional monitoring and tuning can be performed during that 7-day period after
the initial exceedance before enhanced monitoring activities are required. If an
exceedance is corrected within that 7-day period, enhanced monitoring will not be
initiated for that well.

Second, the regulation as written establishes a set date on the initiation of enhanced
monitoring. The phrase “must begin 7 days after the first measurement” requires a
site to start the corrective actions exactly 7 days after the measurement, even if that
date falls on a holiday, or a weekend. The facility is proposing to initiate enhanced
monitoring any time within 7 days of the initial measurement, unless the corrective
actions taken within the first 7 days (as discussed above) reduce the well temperature
to 145°F or less.

7.4.2 Down-Well Monitoring

The enhanced monitoring provisions of the NESHAP include the requirement to
measure the temperature of the landfill gas every 10 vertical feet of the well on an
annual basis for each wellhead with a gas temperature greater than 165°F. Based on
the facility’s understanding of this provision, the following provisions will apply for
down-well monitoring:




¢ The requirement for annual down-well monitoring is understood to require
that the monitoring be performed at least once at any time during the 12
months following the first temperature measurement greater than 165°F.

e The well will be shut off, and the wellhead removed, in order to perform down-
well monitoring. Based on experience at other sites, down-well temperatures
recorded while the well is operating are not representative due to heat
transfer and mixing that occurs during gas extraction. Shutting off the well
prior to monitoring also reduces risk to the technician performing the
monitoring. Additional measures to ensure the technician’s safety will also be
implemented as needed.

e If conditions (i.e., temperature, gas quality, carbon monoxide, visual
indicators, etc.) at the wellhead suggest that a subsurface fire is occurring, the
well will be shut off in accordance with §60.763(b)(1) and §63.1958(b)(1). To
prevent potential oxygen intrusion and unnecessary risk to personnel, the
wellhead will not be removed, and down-well temperature will not be
measured, until data indicate the subsurface fire is no longer occurring. In
these cases, the status of the affected well will be reported in the semi-annual
report in accordance with §63.1981(h)(8).

e The liquid level in the well will be measured prior to temperature monitoring.
To minimize the potential for damage to the temperature monitoring probe,
the down-well temperature monitoring will terminate above the liquid level.

7.4.3 Carbon Monoxide Measurement

The NESHAP requires measurement of carbon monoxide (CO) during enhanced
monitoring at affected wells using EPA Method 10 (§63.1961(a)(5)(vi)(A) and (B)).
EPA Method 10 is a field method principally developed for measuring carbon
monoxide from stationary combustion units by extracting continuous samples from
an exhaust stack. Use of this method at a landfill gas extraction well operating under
vacuum presents numerous technical issues, and its use is not suitable for field or
laboratory testing of carbon monoxide concentrations in raw landfill gas.

At the time of this plan preparation, EPA has recently approved three alternative
methods for CO monitoring:

e Alt-143 ALTERNATIVE METHOD FOR THE FIELD DETERMINATION OF
CARBON MONOXIDE CONCENTRATION IN LANDFILL GAS WELLHEADS
UNDER 40 CFR 63, SUBPART AAAA

e Alt-144 DETERMINATION OF CARBON MONOXIDE CONCENTRATION IN
LANDFILL GAS WELLHEADS - GAS CHROMATOGRAPHIC MEASUREMENT
(FID)

e Alt-145 DETERMINATION OF CARBON MONOXIDE CONCENTRATION IN
LANDFILL GAS WELLHEADS - GAS CHROMATOGRAPHIC MEASUREMENT
(TCD)
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RLC will utilize one of these methods or another EPA approved alternative if CO
monitoring is required under AAAA.

7.5 Certification of Prior Reports

As described in §63.1981, the NESHAP does not require re-submittal of the following
reports if they were previously submitted under 40 CFR part 60, subpart WWW; 40
CFR part 60, subpart XXX; or a federal plan or EPA-approved and effective state plan
or tribal plan that implements either 40 CFR part 60, subpart Cc or 40 CFR part 60,
subpart Cf:

e Design capacity report;

e Amended design capacity report;

e Initial NMOC emission rate report;

e Initial or revised collection and control system design plan;
e C(losure report;

e Equipment removal report; or

e [Initial performance test report.

§63.1981 also notes, however, that “[Y]ou must include a statement certifying prior
submission of the respective report(s) and the date of submittal in the first semi-annual
report required in this section.” This certification will be included, as applicable, in the
first semi-annual report submitted after September 27, 2021. If the facility elects to
begin complying with the NESHAP before that date, the certification will be included
in the first semi-annual report due after the date the facility began complying with
the NESHAP provisions.
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APPENDIX A
CALCULATIONS



APPENDIX A-1:
LANDFILL GAS GENERATION RATE MODELING



LANDFILL GAS GENERATION AND RECOVERY
NSPS requires that the k and Lo kinetic factors be those published by the most recent
compilation of Air Pollutant Emission Factors (AP-42) or other site-specific values
demonstrated to be appropriate by the Administrator. For this GCCS Design Plan, the United
States Environmental Protection Agency’s (US EPA) Landfill Gas Emission Model (LandGEM)
version 3.02 is being used to estimate landfill gas generation.

Using both historical and projected annual waste disposal rates and default AP-42 k and Lo
factors, the LandGEM model was used to project maximum landfill gas generation rates. A
collection efficiency factor of 75 percent was then applied to this generation rate assuming
that the final collection system will capture 75 percent of all landfill gas generated. This
percentage is matches the percentage substantiated by AP-42 as being within the typical
range of collection efficiency for landfills since the final cover will contain geosynthetics
which should hold more gas in for collection. The remaining 25% will be considered fugitive
emissions.

Historical disposal rates were obtained from landfill records. Projected future disposal rates
were developed based on the following assumptions prepared with input from landfill
personnel:

e Historical tonnages from 1982 to 2016 obtained from waste in place records and the
10/5/17 XXX Initial Design Capacity and NMOC Emission Rate Report.

e Historical tonnages for 2017-2020 based on waste records retained at the facility.

e Assumption of 57,200 tons of degradable waste projected to be disposed from 2021
through closure.

e Anticipated closure in 2029 based on current waste projections.

The historic and projected future disposal rates developed for the landfill are shown in the
model results included in this Appendix. Based on the model results, the following
conclusions can be drawn:

e The projected maximum landfill gas generation rate is approximately 3,445 scfm
(standard cubic feet per minute), which occurred in 2017 due to a reduction in filling.

e Based on the model inputs the gas generation is relatively steady through to closure.
Riverbend is projected to collect 75% of the LFG generated or 2,584 scfm.

e However, to conservatively size header/lateral conveyance piping a factor of safety
of 1.2 has been applied; therefore, a flow rate of 3,100 scfm is used to size the piping
system.

It is important to note that these design values are conservative, as flows measured since
2017 have been less than the modeled value assuming a 75% collection efficiency. This is
likely due to overestimation by the LandGEM model as well as site specific conditions at
Riverbend. Through a Title V permit modification in 2020, Riverbend has obtained approval
from ODEQ to use different LandGEM model input parameters to periodically estimate
landfill gas generation potential. These parameters are based on actual conditions at



at Riverbend and suggest lower peak flows than those used for the design basis in this Plan,
again reinforcing that the design is conservative.



LANDGEM SUMMARY FOR FINAL BUILDOUT

RIVERBEND LANDFILL CO. - McMINNVILLE, OREGON

LFG LFG
Disposal Refuse Disposal Refuse Generation Collection
Rate In-Place Rate In-Place Rates Rates
Year (tons/yr) (tons) (Mg/yr) (Mg) (cfm) (cfm)
1982 200,000 0 181,437 0 0 0
1983 200,000 200,000 181,437 181,437 96 72
1984 200,000 400,000 181,437 362,874 188 141
1985 200,000 600,000 181,437 544,311 277 208
1986 200,000 800,000 181,437 725,748 362 271
1987 200,000 1,000,000 181,437 907,185 444 333
1988 200,000 1,200,000 181,437 1,088,622 522 392
1989 200,000 1,400,000 181,437 1,270,059 598 448
1990 200,000 1,600,000 181,437 1,451,496 670 503
1991 200,000 1,800,000 181,437 1,632,933 740 555
1992 194,688 2,000,000 176,618 1,814,369 807 605
1993 203,785 2,194,688 184,871 1,990,987 869 652
1994 188,618 2,398,473 171,111 2,175,858 933 699
1995 292,690 2,587,091 265,524 2,346,969 987 740
1996 329,798 2,879,781 299,188 2,612,493 1,088 816
1997 412,899 3,209,579 374,576 2,911,681 1,204 903
1998 468,998 3,622,478 425,468 3,286,257 1,355 1,016
1999 301,671 4,091,476 273,671 3,711,725 1,527 1,145
2000 348,588 4,393,147 316,234 3,985,396 1,612 1,209
2001 357,667 4,741,735 324,470 4,301,630 1,716 1,287
2002 405,381 5,099,402 367,755 4,626,100 1,820 1,365
2003 403,950 5,504,783 366,457 4,993,855 1,944 1,458
2004 435,536 5,908,733 395,112 5,360,312 2,061 1,546
2005 454,718 6,344,269 412,513 5,755,424 2,189 1,642
2006 505,297 6,798,987 458,398 6,167,937 2,322 1,741
2007 533,137 7,304,284 483,654 6,626,335 2,473 1,855
2008 495,507 7,837,421 449,516 7,109,989 2,632 1,974
2009 440,705 8,332,928 399,801 7,559,505 2,767 2,075
2010 459,916 8,773,633 417,229 7,959,306 2,870 2,152
2011 443,310 9,233,549 402,164 8,376,535 2,978 2,234
2012 422,124 9,676,859 382,944 8,778,699 3,074 2,306
2013 425,021 10,098,983 385,573 9,161,643 3,156 2,367
2014 389,975 10,524,004 353,779 9,547,216 3,236 2,427
2015 400,640 10,913,979 363,454 9,900,995 3,297 2,473
2016 452,289 11,314,619 410,310 10,264,450 3,360 2,520
2017 154,558 11,766,908 140,213 10,674,759 3,445 2,584
2018 86,983 11,921,466 78,910 10,814,972 3,384 2,538
2019 45,169 12,008,449 40,977 10,893,882 3,293 2,470
2020 55,520 12,053,618 50,367 10,934,858 3,186 2,389
2021 57,200 12,109,138 51,891 10,985,225 3,088 2,316
2022 57,200 12,166,338 51,891 11,037,116 2,994 2,245
2023 57,200 12,223,538 51,891 11,089,007 2,904 2,178
2024 57,200 12,280,738 51,891 11,140,898 2,818 2,113
2025 57,200 12,337,938 51,891 11,192,789 2,735 2,051
2026 57,200 12,395,138 51,891 11,244,680 2,655 1,991
2027 57,200 12,452,338 51,891 11,296,571 2,578 1,934
2028 57,200 12,509,538 51,891 11,348,462 2,504 1,878




LANDGEM SUMMARY FOR FINAL BUILDOUT
RIVERBEND LANDFILL CO. - McMINNVILLE, OREGON

LFG LFG
Disposal Refuse Disposal Refuse Generation Collection
Rate In-Place Rate In-Place Rates Rates
Year (tons/yr) (tons) (Mg/yr) (Mg) (cfm) (cfm)
2029 1,031 12,566,738 935 11,400,353 2,434 1,825
2030 12,567,769 0 11,401,288 2,339 1,754
MAX GENERATED LFG = 3,445 scfmin 2017
MAX COLLECTED LFG = 2,584 scfmin 2017 assuming a collection efficiency cited below
LFG Rate for Calculations = 3,101 scfm (assumes a factor of safety of 1.2)
NMOC Concentration in LFG: 595 ppmv (AP-42 Section 2.4)
Methane Content in LFG: 50% (AP-42)
Collection Efficiency: 75% (AP-42)
Decay Rate Constant: 0.04 (AP-42)
Ultimate Methane Recovery Rate: 3,203.7 ft3/ton (AP-42)
100 cu m/Mg
NOTES:

1.) Tonnages from 1982 to 2016 obtained from the 10/5/17 XXX Initial Design Capacity and NMOC Emission Rate Report
2.) 2017-2021 tonnage from Riverbend based on MSW and C&D received at the site
3.) Closure year and projected annual filling rates as provided by Riverbend.



APPENDIX A-2:
CONDENSATE GENERATION CALCULATIONS



CONDENSATE GENERATION

The condensate will flow to one of several condensate sumps (i.e. engineered low points)
throughout the landfill gas collection and control system. Appendix B provides a typical
condensate sump detail. The pumps within each condensate sump should be sized
accordingly for the portion of the overall condensate flow that each sump will likely be
required to accommodate. For early stages of design, the pumps should be slightly
oversized until actual field generation quantities can be examined against the values
calculated here. In addition to designing the ultimate pump capacity, each pump must be
checked to assure that it can pump to the elevation required and pump against the
anticipated friction losses in the discharge pipe. It is not believed that liquid management
will have an impact on the landfill gas collection and control system since collected
condensate should, in theory, slightly decrease as moisture is removed from the landfill.

Included in this Appendix is a summary of the calculations that were utilized to determine
the potential condensate generation from Riverbend. The condensate generation is
dependent on the temperature of the landfill gas at the blower inlet. A range of potential
blower inlet temperatures were utilized to estimate condensate generation rates. The
highest potential condensate generation will occur when the blower inlet temperatures is
the lowest, causing the largest temperature drop in the collection system piping. With a
minimum blower inlet temperature of 30°F, the potential maximum condensate generation
rate is approximately 1,444 gallons per day. For the complete range of potential
condensate generations rates refer to the attached summary sheet.



APPENDIX A-2. CONDENSATE GENERATION CALCULATIONS
RIVERBEND LANDFILL CO. - MCMINNVILLE, OREGON

CLIENT PROJECT JOB NO.
Riverbend Landfill Co. GCCS Design Plan - XXX
SUBJECT BY DATE
CONDENSATE GENERATION CALCULATIONS Lindsey Kennelly 7/5/2018
CHECKED DATE

OBJECTIVE: Calculate the condensate generated at maximum collection rates.

Assumptions/Design Criteria:

1.) Relative to the header/lateral piping network, the gas is warmest at the extraction wellhead.

2.) The temperature of the LFG being transported through the pipe network will tend to stabilize at or near the
ground temperature.

3.) The LFG temperature at the blower inlet is a function of the distance traveled in buried pipe and the thermal
conductivity of buried pipe.

4.) Though work at the blower provides minimal compression of the LFG, additional condensate generated due to
the heat of compression is not expected.

5.) No correction for gas gravity is included in this condensate generation calculation.

Condensate Generation Formula:

CG = Q X (WHDWVC = Bvac) X 1,440
8.34 x 10°

CG = Estimated Condensate Generation (GPD)
Q = Total Site Design LFG Flow Rate at Buildout (scfm)
WHD,\,c = Water Vapor Content of LFG at the Wellhead (Ibm/MMscf)
BIyyc = Water Vapor Content of LFG at the Blower Inlet (Ibm/MMscf)
Mwater = 8.34 Ib/gal
Time = 1,440 minutes/day

Site Assumptions
WHDyyc = 3,000 Ibm/MMscf at 100°F, which is the typicall gas temperature at the wellhead
Q= 3,100 scfm
Avg. Wellhead Temp = 100 °F

Blower Inlet Condensate
Temperature Blwvc Generated
(°F) (Ibm/MMscf) (gal/day)
30 300 1,444
40 400 1,391
60 800 1,177
70 1,000 1,070
80 1,600 749
90 2,200 428

MAXIMUM CONDENSATE GENERATION RATE = 1,444 gal/day
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APPENDIX A-3:
PRESSURE DROP ANAYLSIS RESULTS



PRESSURE DROP ANALYSIS
A hydraulic analysis was performed on the proposed pipe network to verify that it could
adequately handle the LFG that may be generated from the entire permitted waste footprint.
To ensure that the proposed pipe network was adequately designed to convey the LFG at full
build-out and the interim phases of construction, the hydraulic analysis was performed on the
final build-out GCCS network and on the cross-over loops at interim conditions. This evaluation
was performed using the PIPE-FLO Professional (PIPE-FLO) model.

PIPE-FLO was developed by Engineered Software, Inc. and is modeling program for fluid
distribution systems. The program uses the Darcy-Weisbach equation for head losses related to
incompressible flow and the Ideal Gas Law for pressure-temperature-density relationships. The
program balances the wellfield and computes variations in the friction factor with changes in
temperature more rigorously than manual calculations.

In order to operate the PIPE-FLO model the following information must be obtained:

* Pipeline inside diameter (ID) (adjusted by user to meet maximum allowable velocities
and friction losses);

» Pipeline length (measured from layout map);

« Roughness within the pipeline (150, based on smooth HDPE pipe);

« Landfill gas flow rate into the system at each extraction well or node;

+ Landfill gas operating temperature (T = 110 F);

+ Density of landfill gas (0.03292 Ib/ft3);

« Specific heat capacity (0.5434 BTU/Ib F);

« Ratio of specific heats (k = C,/C, = 1.298);

» Viscosity of landfill gas (p = 0.01166 cP); and

+ Acceleration of gravity constant (gc = 32.17 lbw*ft/Ibe*sec?).

The modeled landfill gas flow rates are as follows:
 The peak LFG generation rate was calculated to be 3,445 scfm; however since the

landfill is projected to only collect 75% of the LFG generated 2,584 scfm would be an
accurate design basis for the pipe sizing calculations.

+ To ensure that pipe sizing is adequate, a factor of safety of 1.2 has been applied,
bringing the design flow for the GCCS to 3,100 scfm. Based on the aforementioned
information and general understanding of landfill development, the total LFG flow is
divided into varying amounts at each extraction wellhead over the life of the site.

PIPE-FLO allows the user to input the piping network to scale in an AutoCAD format. Once all
of the required information is in the program, the user can begin to evaluate the GCCS.
Analysis of the GCCS is an iterative process in which the initial design must be based on the
engineering judgment of the user. Once the results of the initial model are reviewed, the
iterative process begins by balancing the piping network to control LFG velocity, pressure drop,
and pipe diameter for various segments of the GCCS.

The initial flow rates and their input locations remain constant throughout this process.
Typically, the main factor adjusted for each iteration is the pipe diameter. The inside pipe
diameter establishes the LFG velocity and pressure drop in each pipe segment. Once the



velocities in the system piping and the vacuum pressure remaining at the furthest node meet
design criteria, the user may proceed with finalizing the GCCS design.

The design criteria for used the header system were:

Maximum Pressure Drop 1-inch of water column per 100 feet of
pipeline
Minimum Vacuum at Most Remote Well 15 inches of water column

The PIPE-FLO output files show that there is a total system pressure drop of approximately 15
inches of water column from the landfill blower (which is assumed to have a vacuum of 60
inches of water column) to the most remote well such that a minimum of 15 inches of water
column of vacuum is available at the most remote well.
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Appendix A-3 Pressure Drop Analysis Results (PipeFLO Output)
Riverbend Landfill - McMinneville, Oregon

Le(r;tg)th V;efl:)/csl)ty dp From ffl:)vatlon Fro;r: :rze;;ure To Elevation (ft) TO("PI:ZS:;;I'E Minor Losses
Pipe 26 67.2 40.11 0.1620 Node 68 160.8 -79.41 Node 22 158 -79.58 -
Pipe 27 21.1 38.62 0.0997 Input 21 163.8 -79.31 Node 68 160.8 -79.41 0.4733
Pipe 24 52.4 38.49 0.1862 Input 22 150 -79.78 Node 2 150 -79.96 0.7373
Pipe25  51.53 37.23 0.2001 Node 22 158 -79.58 Input 22 150 -79.78 0.9992
Pipe 5 376.9 22.56 0.4099 Input 1 148 -78.72 Node 3 142 -79.13 1.893
Pipe 23 355.3 19.81 0.1784 Input 16 151 -79.6 Input 22 150 -79.78 0.2458
Pipe 18  260.5 19.45 0.1772 Input 7 146 -78.93 Node 16 144 -79.1 -
Pipe 1 1 18.81 0.0002 Sizing Pump 1 150 80 Plant 150 80 --
Pipe 2 1 18.81 0.0002 Node 78 150 -80 Sizing Pump 1 150 -80 --
Pipe 84 69.3 18.81 0.0278 Node 1 150 -79.97 Node 78 150 -80 0.3349
Pipe 3 38.3 18.81 0.0093 Node 2 150 -79.96 Node 1 150 -79.97 -
Pipe 22 108 17.18 0.0726 Input 9 152.5 -79.53 Input 16 151 -79.6 1.475
Pipe 17 3873 15.9 0.2071 Input 6 145 -78.72 Input 7 146 -78.93 0.2104
Pipe 4 2640 13.75 0.8281 Node 3 142 -79.13 Node 2 150 -79.96 5.825
Pipe21 5703 13.02 0.2016 Node 18 146 -79.32 Input 9 152.5 -79.53 1.917
Pipe20  345.4 13.02 0.1249 Input 8 145 -79.2 Node 18 146 -79.32 2.458
Pipe16 2193 12.94 0.0879 Input 5 144.2 -78.63 Input 6 145 -78.72 0.3944
Pipe 19 476 9.757 0.0943 Node 16 144 -79.1 Input 8 145 -79.2 2.507
Pipe 64 4745 8.019 -0.4680 Input 11 280 -79.91 Node 56 192.5 -79.45 0.7865
Pipe 63 55.43 8.019 -0.0186 Node 56 192.5 -79.45 Node 57 188.4 -79.43 --
Pipe 59 10.02 8.019 -0.0021 Node 58 166.9 -79.32 Node 59 166.4 -79.32 -
Pipe 58  35.34 8.019 -0.0077 Node 59 166.4 -79.32 Input 21 163.8 -79.31 0.7373
Pipe 62  73.25 8.019 -0.0295 Node 57 188.4 -79.43 Node 76 182.2 -79.4 -
Pipe 61  34.22 8.019 -0.0127 Node 76 182.2 -79.4 Node 77 179.5 -79.39 -
Pipe 60  134.4 8.019 -0.0615 Node 77 179.5 -79.39 Node 58 166.9 -79.32 -
Pipe 6 1054 7.768 0.1776 Input 2 144 -78.55 Input 1 148 -78.72 0.6837
Pipe14  150.8 7.475 0.0223 Input 15 145 -78.59 Node 12 144 -78.61 1.578
Pipe 15 152.1 7.475 0.0239 Node 12 144 -78.61 Input 5 144.2 -78.63 0.4733
Pipe 13  286.8 6.292 0.0193 Input 14 146.5 -78.57 Input 15 145 -78.59 -
Pipe 129  106.4 6.276 0.0110 Node 122 152 -79.59 Input 16 151 -79.6 -
Pipe 130  290.7 6.276 0.0107 Node 22 158 -79.58 Node 122 152 -79.59 -
Pipe 67  498.8 5.502 -0.0129 Node 69 178.9 -79.43 Node 68 160.8 -79.41 2.317
Pipe 28  47.63 5.483 -0.0512 Node 73 173.2 -79.37 Input 21 163.8 -79.31 0.263
Pipe29  54.45 5.483 -0.0565 Node 23 183.5 -79.42 Node 73 173.2 -79.37 0.2104
Pipe 117  50.8 5.474 0.0069 Input 20 280 -79.93 Node 110 280.5 -79.94 -
Pipe 33 453.9 5.474 -0.1454 Node 110 280.5 -79.94 Node 75 250 -79.8 0.2104
Pipe 30 63.8 5.474 -0.0924 Node 74 200 -79.51 Node 23 183.5 -79.42 0.263
Pipe31 8331 5.474 -0.1289 Node 24 223 -79.64 Node 74 200 -79.51 0.4207
Pipe32  99.55 5.474 -0.1521 Node 75 250 -79.8 Node 24 223 -79.64 0.2104
Pipe34  75.45 5.339 0.0010 Node 31 280.8 -79.93 Input 20 280 -79.93 0.7373
Pipe35 91.61 5.339 0.0042 Node 32 280.8 -79.93 Node 31 280.8 -79.93 -
Pipe36  41.88 5.339 0.0026 Node 33 280.7 -79.93 Node 32 280.8 -79.93 -
Pipe 37 7.4 5.339 0.0004 Node 34 280.7 -79.93 Node 33 280.7 -79.93 -
Pipe 38 85.6 5.339 0.0035 Node 35 280.8 -79.92 Node 34 280.7 -79.93 -
Pipe 39 77.8 5.339 0.0031 Input 17 280.9 -79.92 Node 35 280.8 -79.92 -
Pipe 83 78.8 4.856 -0.0076 Input 18 144.5 -79.14 Node 3 142 -79.13 1.052
Pipe 76  148.8 4.28 0.2290 Input 4 143 -78.54 Node 62 179.9 -78.76 1.42
Pipe 78 85.2 4.28 0.0173 Node 63 218.5 -79 Node 64 220.6 -79.02 0.2104
Pipe 77 138 4.28 0.2361 Node 62 179.9 -78.76 Node 63 218.5 -79 0.2104
Pipe 79 33.7 4.28 0.0016 Node 64 220.6 -79.02 Node 65 220.6 -79.02 -
Pipe 80  161.9 4.28 0.1260 Node 65 220.6 -79.02 Node 66 240.4 -79.15 0.2104
Pipe 81  300.6 4.28 0.0088 Node 66 240.4 -79.15 Node 67 239.3 -79.15 0.2104
Pipe 82  815.9 4.28 -0.5216 Node 67 239.3 -79.15 Input 5 144.2 -78.63 1.21
Pipe 11 195.6 3.334 0.0271 Input 13 142.5 -78.53 Node 9 146 -78.56 --
Pipe12  89.73 3.334 0.0059 Node 9 146 -78.56 Input 14 146.5 -78.57 -
Pipe 69 4485 3.263 0.0745 Node 71 180 -79.38 Node 70 188.5 -79.45 1.139
Pipe 70  465.4 3.263 0.2353 Input 18 144.5 -79.14 Node 71 180 -79.38 0.911
Pipe 68  633.3 3.245 -0.0247 Node 70 188.5 -79.45 Node 69 178.9 -79.43 0.4555
Pipe 7 34.77 3.035 -0.0046 Input 3 145 -78.55 Input 2 144 -78.55 0.3944
Pipe 71 520.6 2.592 -0.4255 Node 27 217.5 -79.57 Input 18 144.5 -79.14 0.9831
Pipe 72 38.2 2.592 -0.0400 Input 19 2243 -79.61 Node 27 217.5 -79.57 -
Pipe 73  67.85 2.592 -0.0923 Node 29 240 -79.7 Input 19 2243 -79.61 -
Pipe 74  159.2 2.592 -0.2282 Node 30 278.8 -79.93 Node 29 240 -79.7 -
Pipe 75 31.6 2.592 -0.0061 Input 20 280 -79.93 Node 30 278.8 -79.93 0.7373
Pipe 8 369.4 1.852 0.0164 Input 4 143 -78.54 Input 3 145 -78.55 0.6574
Pipe 10 210.8 1.559 0.0018 Input 12 142.5 -78.53 Input 13 142.5 -78.53 --
Pipe 66  376.4 0.7622 -0.0039 Input 17 280.9 -79.92 Node 55 280.1 -79.92 0.639
Pipe 65 7.5 0.7622 -0.0008 Node 55 280.1 -79.92 Input 11 280 -79.91 -
Pipe 49 249 0.2644 -0.0072 Node 45 281.9 -79.93 Node 46 280.7 -79.92 -
Pipe 48 176.3 0.2644 0.1485 Node 44 256.9 -79.78 Node 45 281.9 -79.93 -
Pipe 50  64.95 0.2644 -0.0028 Node 46 280.7 -79.92 Node 47 280.2 -79.92 -
Pipe51  75.28 0.2644 -0.0011 Node 47 280.2 -79.92 Node 48 280 -79.91 0.2104
Pipe52  61.12 0.2644 0.0006 Node 48 280 -79.91 Node 49 280.1 -79.92 -
Pipe 53 115.4 0.2644 0.0024 Node 49 280.1 -79.92 Node 50 280.5 -79.92 -
Pipe54  120.8 0.2644 -0.0020 Node 50 280.5 -79.92 Node 51 280.2 -79.92 -
Pipe 55 123.6 0.2644 -0.0004 Node 51 280.2 -79.92 Node 52 280.1 -79.92 -
Pipe56 1235 0.2644 -0.0001 Node 52 280.1 -79.92 Node 53 280.1 -79.92 -

Pipe 57 16.9 0.2644 -0.0003 Node 53 280.1 -79.92 Input 11 280 -79.91 0.7889



Appendix A-3 Pressure Drop Analysis Results (PipeFLO Output)
Riverbend Landfill - McMinneville, Oregon

V((efl:)/csl)t Y (,,:: 0) oy ffl:)v ation Fro;r: :rze;;ure To Elevation (ft) To(rl:zs(s)l;re Minor Losses

Pipe 9 168.5 0.2158 0.0030 Input 12 142.5 -78.53 Input 4 143 -78.54 0.263
Pipe 40  232.6 0.1327 -0.0047 Input 17 280.9 -79.92 Node 37 280.1 -79.91 0.9831
Pipe41  31.98 0.1327 -0.0001 Node 37 280.1 -79.91 Node 38 280.1 -79.91 0.2458
Pipe42  240.6 0.1327 0.0001 Node 38 280.1 -79.91 Node 39 280.1 -79.91 -
Pipe 43  180.6 0.1327 0.0037 Node 39 280.1 -79.91 Node 40 280.7 -79.92 -
Pipe 44 47.1 0.1327 0.0016 Node 40 280.7 -79.92 Node 41 281 -79.92 0.1966
Pipe46  117.5 0.1327 0.0005 Node 42 280.6 -79.92 Node 43 280.7 -79.92 -
Pipe 47  206.2 0.1327 -0.1412 Node 43 280.7 -79.92 Node 44 256.9 -79.78 0.3933
Pipe 45  124.8 0.1327 -0.0024 Node 41 281 -79.92 Node 42 280.6 -79.92 -
Pipe 116 72.5 0.01821 0.1157 Node 70 188.5 -79.45 Node 109 208 -79.57 0.427
Pipe 115 166 0.01821 0.0556 Node 109 208 -79.57 Node 108 217.4 -79.62 0.2277
Pipe 114  77.42 0.01821 0.0969 Node 108 217.4 -79.62 Node 107 233.7 -79.72 0.2277
Pipe113  77.8 0.01821 0.0968 Node 107 233.7 -79.72 Node 106 250 -79.82 0.2277
Pipe 112 180.5 0.01821 -0.2693 Node 106 250 -79.82 Node 105 204.6 -79.55 0.6548
Pipe111  63.4 0.01821 -0.0583 Node 105 204.6 -79.55 Node 104 194.8 -79.49 -
Pipe 110  91.6 0.01821 -0.0671 Node 104 194.8 -79.49 Node 23 183.5 -79.42 1.281
Pipe 85 68.7 0 0.1492 Input 1 148 -78.72 Node 79 173.1 -78.87 0.7889
Pipe 86 6.5 0 0.0027 Node 79 173.1 -78.87 Node 80 173.6 -78.88 0.7889
Pipe 87  139.9 0 0.0485 Node 80 173.6 -78.88 Node 81 181.8 -78.93 -
Pipe 88  101.6 0 0.0543 Node 81 181.8 -78.93 Node 82 190.9 -78.98 -
Pipe 89  114.7 0 0.0672 Node 82 190.9 -78.98 Node 83 202.2 -79.05 -
Pipe 90 20.8 0 0.0122 Node 83 202.2 -79.05 Node 84 204.3 -79.06 0.2104
Pipe91  107.3 0 -0.0216 Node 84 204.3 -79.06 Node 85 200.6 -79.04 -
Pipe92  186.7 0 0.1062 Node 79 173.1 -78.87 Node 86 191 -78.98 0.7889
Pipe 93 68.7 0 0.0496 Node 86 191 -78.98 Node 87 199.4 -79.03 -
Pipe 94 54.8 0 0.0350 Node 87 199.4 -79.03 Node 88 205.3 -79.06 0.263
Pipe 95 111 0 0.0754 Node 88 205.3 -79.06 Node 89 218 -79.14 -
Pipe 96 44.9 0 0.0356 Node 89 218 -79.14 Node 90 224 -79.18 -
Pipe 97  149.1 0 0.1834 Input 2 144 -78.55 Node 91 174.9 -78.73 0.7889
Pipe 98 54.7 0 0.0851 Node 91 174.9 -78.73 Node 92 189.2 -78.82 --
Pipe 99 13.9 0 0.0226 Node 92 189.2 -78.82 Node 93 193 -78.84 -
Pipe 100  13.9 0 0.0205 Node 93 193 -78.84 Node 94 196.5 -78.86 -
Pipe101 134 0 0.0208 Node 94 196.5 -78.86 Node 95 200 -78.88 0.2277
Pipe 102  91.9 0 0.1899 Node 95 200 -78.88 Node 96 232 -79.07 0.2277
Pipe 103  65.2 0 0.0148 Input 9 152.5 -79.53 Node 97 155 -79.54 1.183
Pipe 104  102.8 0 -0.0237 Node 97 155 -79.54 Node 98 151 -79.52 --
Pipe 105  129.7 0 0.0000 Node 98 151 -79.52 Node 99 151 -79.52 -
Pipe 106  116.9 0 -0.0059 Node 99 151 -79.52 Node 100 150 -79.51 -
Pipe 107 1514 0 -0.0178 Node 100 150 -79.51 Node 101 147 -79.49 0.2104
Pipe 108  31.6 0 0.0000 Node 101 147 -79.49 Node 102 147 -79.49 -
Pipe 109  62.33 0 0.0059 Node 102 147 -79.49 Node 103 148 -79.5 -
Pipe 118  107.1 0 0.2108 Node 87 199.4 -79.03 Node 111 234.9 -79.24 0.854
Pipe 119 65 0 0.1281 Node 111 234.9 -79.24 Node 112 256.5 -79.37 -
Pipe 120 65 0 0.0474 Node 112 256.5 -79.37 Node 113 264.5 -79.42 -
Pipe121  16.8 0 0.0020 Node 37 280.1 -79.91 Node 114 280.4 -79.92 -
Pipe 122  83.47 0 0.0016 Node 114 280.4 -79.92 Node 115 280.7 -79.92 0.854
Pipe 123  91.29 0 0.0020 Node 115 280.7 -79.92 Node 116 281 -79.92 -
Pipe 124  29.85 0 0.0005 Node 116 281 -79.92 Node 117 281.1 -79.92 -
Pipe 125  36.26 0 0.0000 Node 114 280.4 -79.92 Node 118 280.4 -79.92 0.854
Pipe 126  111.6 0 -0.0006 Node 118 280.4 -79.92 Node 119 280.3 -79.92 -
Pipe 127  248.1 0 0.1515 Input 8 145 -79.2 Node 120 170.5 -79.35 1.788
Pipe 128  162.6 0 -0.0415 Node 121 159 -79.63 Node 122 152 -79.59 2.135
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Criteria: |Elevation e

Range
Minimurm: Maximum:
Fine Colors
T P =t
i 246.9 ft
_ 211.9 ft
177 ft

- 142 ft

PIPE-FLO Professional Units Project Information
Program Version:  16.1.41643 Area: ft2 Flow rate:  scfm Heat Transfer Rate: BTU/h Company:
Calculation Method: Darcy-Weisbach Length: ft Pressure: inH20 Heat Transfer Coefficient: BTU/h*ftz°F Project:
Maximum Iterations: 100 Elevation: ft Power: hp Specific Heat Capacity: ~ BTU/Ib°F Drawn by:
Percent Tolerance: 0.01 % Size: in Temperature: °F Thermal Capacitance: BTU/h°F File Name: Riverbend Pipe-Flow 2018_scenerio 1.pipe
Laminar Cutoff Re: 2100 Velocity: ft/s Density: Ib/ft2 Thermal Insulance: h*ft2°F/BTU Lineup: <Design Case>
Allowable Deviation: 1% Viscosity:  cP Atmospheric Pressure:  405.3inH20 a Print Date: Monday, October 01, 2018 02:49 PM
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RIVERBEND HEADER MODEL
PIPE DIAGRAM - PRESSURES

Yo 78541200

Criteria: [Presmre s
Range
Minimum: -80 Maximum: -70
Colors
P s
-72.5inH20 g

-75inH20 g

-77.5inH20 g

- S 80inH20 g

PIPE-FLO Professional

Units

Project Information

Program Version: 16.1.41643
Calculation Method: Darcy-Weisbach
Maximum Iterations: 100

Percent Tolerance: 0.01 %
Laminar Cutoff Re: 2100
Allowable Deviation: 1%

Area: ft Flow rate:
Length: ft Pressure:
Elevation: ft Power:

Size: in Temperature:
Velocity: ft/s Density:

Viscosity:

scfm
inH20
hp

°F
Ib/ft®
cP

Heat Transfer Rate:

Heat Transfer Coefficient:

Specific Heat Capacity:
Thermal Capacitance:
Thermal Insulance:
Atmospheric Pressure:

BTU/h
BTU/h*ft>°F
BTU/Ib°F
BTU/h°F
h*ft*°F/BTU
405.3inH20 a

Company:
Project:
Drawn by:

File Name:

Lineup:

Print Date:

Riverbend Pipe-Flow 2018_scenerio 1.pipe
<Design Case>
Monday, October 01, 2018 02:42 PM
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RIVERBEND HEADER MODEL
PIPE DIAGRAM - VELOCITIES

Criteria: |Velocity

Range
Minimum: | Maximum:
Colors
T
30.08 ft/s
I 20.05 ft/fs
10.03 ftfs
- 0 ftfs
PIPE-FLO Professional Units Project Information
Program Version:  16.1.41643 Area: ft2 Flow rate:  scfm Heat Transfer Rate: BTU/h Company:
Calculation Method: Darcy-Weisbach Length: ft Pressure: inH20 Heat Transfer Coefficient: BTU/h*ftz°F Project:
Maximum Iterations: 100 Elevation: ft Power: hp Specific Heat Capacity: ~ BTU/Ib°F Drawn by:
Percent Tolerance: 0.01 % Size: in Temperature: °F Thermal Capacitance: BTU/h°F File Name: Riverbend Pipe-Flow 2018_scenerio 1.pipe
Laminar Cutoff Re: 2100 Velocity: ft/s Density: Ib/ft2 Thermal Insulance: h*ft2°F/BTU Lineup: <Design Case>
Allowable Deviation: 1% Viscosity:  cP Atmospheric Pressure:  405.3inH20 a Print Date: Monday, October 01, 2018 02:34 PM
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APPENDIX A-4:
POSITIVE PRESSURE CALCULATIONS



POSITIVE PRESSURE CALCULATIONS

ASSUMPTIONS
Density of Soil (rsoi) = 110 lbs/ft3
Final Cover Soil Thickness above HDPE Geomembrane (h) = 2 foot = 24 inches
Proposed positive pressure allowance at an extraction well (P)= 5 inches of water column (inch-
wc)

CALCULATION METHODOLOGY
1.)Calculate the amount of downward pressure (Tso1) exerted on the HDPE Geomembrane by

the overlying soils.

Teoi =(Osoi )(h):220%:1.5£:42.3inch —we
In

2.)Compare the proposed positive (upward) pressure at an extraction well with the downward
pressure exerted on the HDPE Geomembrane by the soil. The downward pressure exerted
by the soil is approximately 42.3 inch-wc, while the proposed positive (upward) pressure at
an extraction well is 5 inch-wec.

RESULTS

Compare the downward pressure to the upward pressure results in a factor of safety of 8.5. Based
on the resulting factor of safety (FS), 5 inch-wc of positive pressure at an extraction well is
acceptable for the proposed final cover configuration in areas where a HDPE geomembrane or
synthetic cover is in place.
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‘ ‘ ‘ L L \///\\// /\\///g‘k O (DIA. VARIES)
///\// /\///\ COMPACTED COVER SOILS % | HDPE CONDENSATE
. \/\\\/ \\\/\\ SOIL BACKFILL / FORCEMAIN
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HDPE RISER — INCORPORATE J—TRAPS.
CARBON STEEL OR DUCTILE IRON EXISTING GRADE L« VERTICAL ON GAS HEADER _| ' SUPPLY LINE (AS APPLICABLE) I
BACK—UP RING (TYP) _\ , \ - 5 MIN. SEPARATION 5. CONDENSATE TANKS MAY ALSO BE
\ N OVER LANDFILL LINER .
NUTS, BOLTS, AND WASHERS I IR SN 4 N HOPE CONDENSATE FORCEMAIN I
e HDPE FLANGE ADAPTER | MIN. MIN.| (AS APPLICABLE) 6. LENGTH AND DEPTH OF THE
4 |E / " PIPE BEDDING CONDENSATE SUMP WILL BE DETERMINED
L 4" MIN. SPACE CONDENSATE SUMP DETAILL 11 BASED ON THE DESIRED VACUUM AND
= |H B < FACTORY FABRICATED HDPE TEE BETWEEN PIPES NO SCALE 6 AVAILABLE REFUSE DEPTH.
= |[H E
= [H B

~
HEADER PIPE

\HDPE PIPE, SIZE VARIES
HDPE BLIND FLANGE

BLIND FLANGE 2

NOT TO SCALE

NEOPRENE FULL FACE
FLANGE GASKET

6

CARBON STEEL OR DUCTILE IRON
BACK—UP RING (TYP)
NUTS, BOLTS,
AND WASHERS
HDPE FLANGE ADAPTER

LFG HEADER DAYLIGHT/ 5\

NOT TO SCALE \y

EXISTING ROAD SURFACE

WKQWWW (= @)yt = Sluruto O)ejot e Glurt = SJefet=o Sl aret
R R A B B B A B B B A SO GRS T e

HDPE HEADER PIPE
(SIZE VARIES)

COMPACTED STRUCTURAL
WNDER ROAD SURFACE

3

4

] /(SIZE VARIES)

£ HH d

4HAE | 0
ailgsl: HDPE PIPE

CORRUGATED

(SIZE VARIES)
MIN. 2

FLANGE CONNECTION /5 \

NOT TO

SCALE

&/

~—5"—0" MIN—= \\—SAND BEDDING
STEEL CASING OR REINFORCED CONCRETE PIPE

" LARGER THAN DIAMETER OF LFG HEADER PIPE

ROAD CROSSING DETAIL/E\
NOT TO SCALFE \y

/

v\HEADER PIPE
DIA. VARIES

WASTE
/

o

LFG HEADER/LATERAL TRENCH DETAIL /70

NO SCALE

NOTES:

&/

THE DETAILS SHOWN ON THIS SHEET ARE TYPICAL LANDFILL GAS COMPONENTS
THAT MAY BE USED IN THE ACTUAL LFG COLLECTION SYSTEM AT THE TRAIL

RIDGE LANDFILL.
FILL

THE OWNER MAY ALTER THE DETAILS SHOWN HERE AS
NEEDED TO COMPLY WITH THE NSPS AND TO SUIT ACTUAL FIELD CONDITIONS.

FOR PERMITTING PURPOSES ONLY
NOT FOR CONSTRUCTION
T TYPICAL LFG DETAILS - 1
PROJECT:
NSPS XXX GCCS DESIGN PLAN
LANDFILL GAS COLLECTION AND CONTROL SYSTEM
CLIENT:

RIVERBEND LANDFILL CO.
RIVERBEND LANDFILL - McMINNVILLE, OREGON

1015 4TH AVE W - SUITE G
OLYMPIA, WASHINGTON 98502

CARLSON ENVIRONMENTAL CONSULTANTS, PC

(704) 283-9765
FAX (704) 283-9755

CEC COA#:

1192731-91

SCALE: NTS PROJECT NO.: 101.78.07

REV

jmMm/DD/YR

DESCRIPTION

DWN BY

APP BY

DWG: 2018 XXX GCCS PLAN

DATE: OCTOBER 2018

SHEET NO.:

WWW.CECENV.COM 3 OF

5

| 8


AutoCAD SHX Text
CARBON STEEL OR DUCTILE IRON

AutoCAD SHX Text
NUTS, BOLTS, AND WASHERS

AutoCAD SHX Text
HDPE PIPE, SIZE VARIES

AutoCAD SHX Text
HDPE FLANGE ADAPTER

AutoCAD SHX Text
HDPE BLIND FLANGE

AutoCAD SHX Text
BACK-UP RING (TYP)

AutoCAD SHX Text
NEOPRENE FULL FACE GASKET

AutoCAD SHX Text
LFG HEADER DAYLIGHT

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
HDPE HEADER PIPE

AutoCAD SHX Text
EXISTING GRADE

AutoCAD SHX Text
6

AutoCAD SHX Text
5

AutoCAD SHX Text
STUB 3 FT%%P

AutoCAD SHX Text
ABOVE GRADE

AutoCAD SHX Text
FACTORY FABRICATED HDPE TEE

AutoCAD SHX Text
HDPE RISER

AutoCAD SHX Text
VERTICAL ON GAS HEADER 

AutoCAD SHX Text
BLIND FLANGE LID

AutoCAD SHX Text
NOTES: THE DETAILS SHOWN ON THIS SHEET ARE TYPICAL LANDFILL GAS COMPONENTS THAT MAY BE USED IN THE ACTUAL LFG COLLECTION SYSTEM AT THE TRAIL RIDGE LANDFILL.  THE OWNER MAY ALTER THE DETAILS SHOWN HERE AS NEEDED TO COMPLY WITH THE NSPS AND TO SUIT ACTUAL FIELD CONDITIONS.   

AutoCAD SHX Text
%%UHEADER PIPE BLIND FLANGE  

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
6

AutoCAD SHX Text
2

AutoCAD SHX Text
BETWEEN PIPES

AutoCAD SHX Text
4" MIN. SPACE

AutoCAD SHX Text
LFG HEADER/LATERAL TRENCH DETAIL

AutoCAD SHX Text
NO SCALE

AutoCAD SHX Text
4"

AutoCAD SHX Text
MIN.

AutoCAD SHX Text
HDPE PNEUMATIC

AutoCAD SHX Text
SUPPLY LINE (AS APPLICABLE)

AutoCAD SHX Text
PIPE (DIA. VARIES)

AutoCAD SHX Text
HDPE HEADER AND LATERAL

AutoCAD SHX Text
MIN.

AutoCAD SHX Text
4"

AutoCAD SHX Text
4"

AutoCAD SHX Text
EXISTING GRADE

AutoCAD SHX Text
DEPTH VARIES (18" MIN.) 

AutoCAD SHX Text
WASTE

AutoCAD SHX Text
COMPACTED SOIL BACKFILL

AutoCAD SHX Text
HDPE CONDENSATE FORCEMAIN (AS APPLICABLE)

AutoCAD SHX Text
6

AutoCAD SHX Text
10

AutoCAD SHX Text
PIPE BEDDING

AutoCAD SHX Text
SAND OR APPROVED

AutoCAD SHX Text
ALTERNATE

AutoCAD SHX Text
6" ABOVE PIPE

AutoCAD SHX Text
PIPE BEDDING

AutoCAD SHX Text
FERNCO CAP

AutoCAD SHX Text
SAMPLE QUICK CONNECT PORT

AutoCAD SHX Text
GATE VALVE

AutoCAD SHX Text
FLEX

AutoCAD SHX Text
WELLHEAD PIPE

AutoCAD SHX Text
HOSE CLAMP

AutoCAD SHX Text
COVER SOILS

AutoCAD SHX Text
EXISTING GRADE

AutoCAD SHX Text
FLEX HOSE KANAFLEX

AutoCAD SHX Text
OR APPROVED EQUAL

AutoCAD SHX Text
GEOTEXTILE DONUT 16-OUNCE NONWOVEN

AutoCAD SHX Text
SOIL BACKFILL

AutoCAD SHX Text
LOW PERMEABILITY PLUG

AutoCAD SHX Text
HDPE OR PVC CAP

AutoCAD SHX Text
1" - 3" WASHED STONE AGGREGATE TONE AGGREGATE OR EQUAL

AutoCAD SHX Text
"TD"

AutoCAD SHX Text
1'

AutoCAD SHX Text
2'

AutoCAD SHX Text
"SL"

AutoCAD SHX Text
1'

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
1'

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
VERTICAL EXTRACTION WELL DETAIL

AutoCAD SHX Text
REFUSE

AutoCAD SHX Text
OR PVC

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
"S"

AutoCAD SHX Text
36" MIN. BOREHOLE

AutoCAD SHX Text
6

AutoCAD SHX Text
1

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
COMPACTED SOIL BACKFILL

AutoCAD SHX Text
NIPPLE SAMPLE  PORTS W/CAP

AutoCAD SHX Text
UNION WITH ORIFICE PLATES

AutoCAD SHX Text
FERNCO

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
GAS FLOW

AutoCAD SHX Text
COLLECTION

AutoCAD SHX Text
LATERAL PIPING

AutoCAD SHX Text
HDPE REDUCER

AutoCAD SHX Text
HDPE PIPE

AutoCAD SHX Text
REDUCING DONUT

AutoCAD SHX Text
(SIZE VARIES)

AutoCAD SHX Text
EW-XX

AutoCAD SHX Text
WELL ID

AutoCAD SHX Text
REDUCER

AutoCAD SHX Text
HDPE

AutoCAD SHX Text
PIPE

AutoCAD SHX Text
(SIZE VARIES)

AutoCAD SHX Text
(SIZE VARIES)

AutoCAD SHX Text
INTERMEDIATE COVER

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
2 ROWS OF 5/8" HOLES,

AutoCAD SHX Text
180%%D APART, 4" C-C,

AutoCAD SHX Text
4" (TYP)

AutoCAD SHX Text
(TYP)

AutoCAD SHX Text
2"

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
SCH 80 PVC PERFORATED PIPE

AutoCAD SHX Text
PERFORATED PIPE

AutoCAD SHX Text
STAGGERED 2" (TYP)

AutoCAD SHX Text
ROAD CROSSING DETAIL

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
HEADER PIPE

AutoCAD SHX Text
SAND BEDDING

AutoCAD SHX Text
CORRUGATED STEEL CASING OR REINFORCED CONCRETE PIPE

AutoCAD SHX Text
5'-0" MIN

AutoCAD SHX Text
EXISTING ROAD SURFACE

AutoCAD SHX Text
COMPACTED STRUCTURAL FILL

AutoCAD SHX Text
UNDER ROAD SURFACE

AutoCAD SHX Text
6

AutoCAD SHX Text
6

AutoCAD SHX Text
NEOPRENE FULL FACE

AutoCAD SHX Text
FLANGE GASKET

AutoCAD SHX Text
HDPE PIPE

AutoCAD SHX Text
CARBON STEEL OR DUCTILE IRON

AutoCAD SHX Text
HDPE FLANGE ADAPTER

AutoCAD SHX Text
AND WASHERS

AutoCAD SHX Text
NUTS, BOLTS, 

AutoCAD SHX Text
BACK-UP RING (TYP)

AutoCAD SHX Text
5' MIN. SEPARATION

AutoCAD SHX Text
%%UCONDENSATE SUMP DETAIL

AutoCAD SHX Text
NO SCALE

AutoCAD SHX Text
CONDENSATE PUMP

AutoCAD SHX Text
PERFORATIONS IN HDPE OR PVC PIPE

AutoCAD SHX Text
HDPE OR PVC PIPE

AutoCAD SHX Text
HDPE FLANGE ADAPTER WITH BACK UP RING

AutoCAD SHX Text
PVC OR HDPE PIPE

AutoCAD SHX Text
HDPE LID

AutoCAD SHX Text
HDPE PIPE WELDED TO TOP BLIND FLANGE EQUIPPED WITH FLANGE ADAPTER AND BACK UP RING TO FLANGED CONNECTION OF HDPE OR PVC PIPE

AutoCAD SHX Text
SIZE VARIES

AutoCAD SHX Text
SIZE VARIES

AutoCAD SHX Text
EXISTING GROUND

AutoCAD SHX Text
12"

AutoCAD SHX Text
"Y"

AutoCAD SHX Text
SLOPE

AutoCAD SHX Text
LFG FLOW

AutoCAD SHX Text
SLOPE

AutoCAD SHX Text
BALL VALVE AND CHECK VALVE ON CONDENSATE FORCEMAIN

AutoCAD SHX Text
"X"

AutoCAD SHX Text
CONNECT HDPE TO  BALL VALVE

AutoCAD SHX Text
HDPE AIR LINE

AutoCAD SHX Text
BALL VALVE

AutoCAD SHX Text
CAMLOCK FITTING

AutoCAD SHX Text
AIR & CONDENSATE DISCHARGE HOSES

AutoCAD SHX Text
CAMLOCK FITTING

AutoCAD SHX Text
TO BLOWER/FLARE STATION

AutoCAD SHX Text
HDPE CONDENSATE FORCEMAIN

AutoCAD SHX Text
6

AutoCAD SHX Text
11

AutoCAD SHX Text
FLANGE CONNECTION

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
6

AutoCAD SHX Text
3

AutoCAD SHX Text
(SIZE VARIES)

AutoCAD SHX Text
LFG HEADER SAMPLE PORTS

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
(SIZE VARIES)

AutoCAD SHX Text
HDPE HEADER

AutoCAD SHX Text
EXISTING GRADE

AutoCAD SHX Text
6

AutoCAD SHX Text
4

AutoCAD SHX Text
STUB ABOVE GRADE

AutoCAD SHX Text
HDPE PIPE  (SIZE VARIES)

AutoCAD SHX Text
OVER LANDFILL LINER

AutoCAD SHX Text
HEADER

AutoCAD SHX Text
SADDLE TO MAIN

AutoCAD SHX Text
HDPE RISER

AutoCAD SHX Text
VERTICAL ON GAS HEADER 

AutoCAD SHX Text
WELDED BUTT CAP

AutoCAD SHX Text
TAPPED AND THREADED INTO HEADER

AutoCAD SHX Text
TERMINATE SS TUBING AT

AutoCAD SHX Text
CENTERLINE OF HEADER

AutoCAD SHX Text
HDPE SUPPORT GUSSETTS

AutoCAD SHX Text
HDPE BLIND FLANGE FOR FORCEMAIN CONNECTION (IF NEEDED)

AutoCAD SHX Text
(SIZE VARIES)

AutoCAD SHX Text
DIA. VARIES

AutoCAD SHX Text
MIN. 2" LARGER THAN DIAMETER OF LFG HEADER PIPE

AutoCAD SHX Text
NOTES FOR CONDENSATE SUMPS: 1. ALL PIPES FOR THE CONDENSATE SUMPS SHALL BE HDPE.   2.  CONDENSATE SUMP DEPICTED ON THIS SHEET IS TYPICAL OF LFG SUMPS.  FUTURE SUMPS MAY HAVE A DIFFERENT CORE PIPE SIZE DEPENDING ON THE SIZE OF THE HEADER THAT THE SUMP SERVICES.  THEY MAY ALSO CONSIST OF A CROSS INSTEAD OF A STACKED TEE CONFIGURATION.   3. THE CONDENSATE SUMP PUMP MAY BE PNEUMATIC OR ELECTRIC AND MAY HAVE DIFFERENT HOSES, CONTROLS, AND CONNECTIONS.  4. CONDENSATE SUMPS MAY BE SELF-DRAINING TO THE LEACHATE COLLECTION SYSTEM AND MAY INCORPORATE J-TRAPS.   5. CONDENSATE TANKS MAY ALSO BE USED.   6. LENGTH AND DEPTH OF THE CONDENSATE SUMP WILL BE DETERMINED BASED ON THE DESIRED VACUUM AND AVAILABLE REFUSE DEPTH.  

AutoCAD SHX Text
ABOVE-GRADE STUB FOR CONDENSATE FORCEMAIN AND  PNEUMATIC SUPPLY LINE (IF NECESSARY).  TERMINATION ENDS MAY VARY.

AutoCAD SHX Text
NOTES FOR VERTICAL EXTRACTION WELLS: 1. ALTERNATIVE WELLHEADS THAT MEET THE REQUIREMENTS OF NSPS ARE ACCEPTABLE.   2. DOWNWELL PUMPS MAY BE USED IN VERTICAL EXTRACTION WELLS AS NEEDED.  DOWNWELL PUMPS MAY BE ELECTRIC OR PNEUMATICALLY OPERATED.  

AutoCAD SHX Text
HDPE OR PVC SLOTTED OR PERFORATED PIPE, SEE DETAIL

AutoCAD SHX Text
HDPE TEE (SIZE VARIES)

AutoCAD SHX Text
SIZE VARIES

AutoCAD SHX Text
LFG FLOW

AutoCAD SHX Text
FROM LFG

AutoCAD SHX Text
COLLECTION

AutoCAD SHX Text
SYSTEM

AutoCAD SHX Text
SLOTTED PIPE 

AutoCAD SHX Text
NO SCALE

AutoCAD SHX Text
PVC SLOTTED PIPE (DIA. VARIES)

AutoCAD SHX Text
3/8" WIDE BY 8" LONG SLOT SPACED 12" APART ON CENTER

AutoCAD SHX Text
6

AutoCAD SHX Text
8

AutoCAD SHX Text
%%UAT CLEANOUT

AutoCAD SHX Text
EXIST. 8"  HDPE SDR11 LCS CLEANOUT

AutoCAD SHX Text
4"X8" BRANCH SADDLE W/ EXTRUSION WELD AROUND CIRCUMFERENCE ROTATED ON HORIZONTAL FOR SUPPORT

AutoCAD SHX Text
4"  SDR 17 HDPELATERAL PIPE TO BLOWER/FLARE UNIT

AutoCAD SHX Text
SLOPE

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
LCS CLEANOUT TIE-IN

AutoCAD SHX Text
6

AutoCAD SHX Text
9

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
SS TUBING ENCASED IN HDPE PIPE FOR PROTECTION

AutoCAD SHX Text
QUICK CONNECT SAMPLING PORT (TYP.)

AutoCAD SHX Text
6

AutoCAD SHX Text
8
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AGGREGATE FOR CONDENSATE DRAINAGE.

HORIZONTAL COLLECTORS TO BE INSTALLED AT A 1.0% SLOPE (MINIMUM).

3. WELLHEADS WILL BE PLACED AT THE ENDS OF THE HORIZONTAL COLLECTORS.
COLLECTORS MAY BE EXTENDED BEYOND LOW POINT SO A HIGH POINT IS LOCATED ON BOTH ENDS.
THAT CASE, WELLHEADS MAY BE INSTALLED ON BOTH ENDS OF THE HORIZONTAL COLLECTOR.
HORIZONTALS ARE TO BE DAYLIGHTED USING A 90" HDPE ELBOW AND AN HDPE RISER EXTENDING ABOVE
GRADE FOR CONNECTION OF WELLHEAD.

DRAINAGE SUMP CONSISTS OF AN

HORIZONTAL

4. EXCAVATED WASTE MAY BE USED TO BACKFILL THE TRENCHES ONCE THE REQUIRED DEPTH OF
CRUSHED CONCRETE AND GEOTEXTILE HAS BEEN INSTALLED OVER THE HORIZONTAL PIPE.
EXCAVATED WASTE THAT CANNOT BE BACKFILLED IN THE HORIZONTAL TRENCH WILL BE TAKEN TO THE
ACTIVE FACE.

ANY

5. MINIMAL VACUUM SHALL BE APPLIED TO THE HORIZONTAL COLLECTOR UNTIL AT LEAST 10 FEET OF
WASTE IS PLACED ABOVE THE HORIZONTAL COLLECTOR.

THE

IN

WM STYLE WELLHEAD

1

WELL

DOWNSLOPE EXTRACTION WELL DETAIL

16

NOT TO SCALE

1 | 2 | 3 | 4 | 5
FERNCO CAP - 2 = — NONWOVEN
NIPPLE SAMPLE PORTS W/CAP GEOTEXTILE OVERLAP
GATE VALVE OVER TRENCH
SAMPLE QUICK CONNECT PORT L
UNION WITH ORIFICE PLATES NOTES FOR HORIZONTAL COLLECTOR =l A by
WELLHEADS: R ] | ] | T cover
FLEX HOSE KANAFLEX 1. WELLHEAD ASSEMBLY SHOWN !
OR APPROVED EQUAL l REPRESENTS 2” LANDTEC ACCU-FLO .
""" MODEL. ALTERNATIVE WELLHEADS THAT
I WELLHEAD PIPE MEET THE OBJECTIVES ARE ACCEPTABLE. =
REDUCING DONUT s L ,
HDPE PIPE _/ = /7 REFUSE
~ /
HDPE REDUCER \ NON—WOVEN GEOTEXTILE “’"\ < )
- /
FERNCO REDUCER OVERLAP CENTERED ON TRENCH O 7 T S0 "~ CRUSHED GLASS.
v v/ 7 /
SOLID WALL PIPE — DISTANCE VARIES COMPACTED SOIL /// sl /;/// ORIy PERFORATED OR
BACKFILL e g
25 MINIMOM WéEFM/gE 2 SLOTTED HDPE PIPE
HDPE HORIZONTAL RISER PIPE PERFORATED OR . ’
/ ’ £ £ —
M 4 5 2 2 5 1 SLOTTED HDPE PIPE SECTION A—A
HDPE LFG COLLECTION RISER (MIN) (MIN) (MIN) (MIN) /7EXISTING GRADE
N NON NN AN NN AN S AN Y ] Soquo @OUO OUQUO OUQ@@Q 2 X
//\\//>\///\\//>\;;§\\///\\//>\///\\;//;\\\;/\/\/\/\/\/\/\/\/\/\/\/ %%W WW W %% Q@ £ £ £ b7 Q@ S £ 2 @ < W %%m% HDPE WELD ON
LR, R, \ S
WW\E\/\/\/\/\/\ /i\///i\///i\///i\///i\///i\// ‘GAS FLOW D o o o olo o o0 o o o o o o o o0 o o o o o o o of o o o o o oooooooooool s
NI, NI, N & & & & & & & & & & & ol
S e e 00 000-0-0-05050,050,056
SIS SIS IS IS
SEE DETAIL 10 FOR HDPE PIPE—/  REFUSE REFUSE Wéﬁm
ABOVE GRADE PIPING OPTION COLLECTION REFUSE Ad -
LATERAL PIPING HDPE 90" ELBOW 0.
(SIZE VARIES) 1”—3" SCREENED CRUSHED CONCRETE OR LIS
LOW PERMEABILITY PLUGS ALTERNATE APPROVED MATERIAL / FPFF %
DESIGNATED BY OWNER. SUCH MATERIALS Wéﬁ@@%@
MAY INCLUDED, BUT ARE NOT LIMITED TO, WM
m NON—CALCAREOUS STONE, TIRE CHIPS, OR el -B-8-0-8-0-8-0
CRUSHED GLASS.
HORIZONTAL COLLECTOR 12
5 0 HDPE OR
NOT TO SCALE PVC FLANGED TEE
GATE VALVE PENETRATING PIPE
(SIZE VARIES)
SAMPLE QUICK CONNECT PORT >
FERNCO FLEXSEAL COUPLING
R AR ROy EOUAT. OR APPROVED EQUAL. TIGHTEN COMPACTED SOIL BACKFILL
LOWER HOSE CLAMP. DO NOT
TIGHTEN UPPER HOSE CLAMP
COMPACTED \\’
SOIL BACKFILL y
"
...... VACUUM PIPING TO BE : HDPE PIPE
EXISTING INSTALLED ABOVE GRADE g (LENGTH AS REQUIRED)
GRADE\ oas_FLOW COVER SOILS f
COLLECTION \;\ /
‘ LATERAL PIPING /) HDPE FLANGE
(SIZE VARIES) / ADAPTER, ONE SIZE
TO HEADER, A LARGER THAN PENETRATING
GEOMEMBRANE CAP‘\ A PIPE
I/
2"¢ SCH80 SOLID
PVC PIPE USION WELD (TYP)
GEOMEMBRANE SKIRT
= —"1 COMPACTED CLAY CAP
10" LOW PERMEABILITY PLUG

—
[y [y

== =rh

[N

——2"¢ SCH80 PVC
PERFORATED PIPE

[N

TN

[N

1" — 3" WASHED NON-CALCAEROUS
STONE AGGREGATE, ASTM #4 STONE
OR APPROVED EQUAL

10°

a

a

mmmmm}%ma%mmmmmmmmmm
o

NOTES FOR IMPACT WELLS:

IMPACT WELLS ARE TO BE LOCATED
UPSLOPE OF THE VACUUM SOURCE
LOCATION. NO LIQUIDS ARE TO BE

[SN

[SN

[N

[N

ﬁ%%&ﬁ%ﬁ%ﬁ%ﬂ%

IMPACT WELL /713

DRAINED BACK INTO THE IMPACT WELL.

PIPE_PENETRATION BOOT/ 14
7

NO SCALE

O

WORM GEAR VALVE ACTUATOR W/WHEEL

0

IDENTIFICATION TAG
/QUICK CONNECT SAMPLING PORT (TYP)

/SS TUBING ENCASED IN
= HDPE PIPE FOR PROTECTION

BUTTERFLY VALVE (SIZE VARIES)

GEAR OPERATED TYPE 75 W/SEATS AND SEALS

BUNA—N OR EQUAL — SS STEM

TAPPED AND THREADED
" INTO HEADER

TWO—PIECE ASAHI STEM EXTENSlON/
CARBON STEEL OQUTER HOUSING
N
EXISTING
GR’ADE—\
TR | s
R NN
n
Lo
% |
< _
= 1=
) |
| i

( i

HDPE HEADER
(SIZE VARIES)

TERMINATE SS TUBING
CENTERLINE OF HEADER

]

I—
VALVE SPACER
AS REQ'D

\I LHDPE FLANGE ADAPTER (SIZE VARIES)

CARBON STEEL OR IRON BACKUP RING AND NEOPRENE GASKET WITH

ZINC COATED STEEL BOLTS, NUTS, AND WASHERS.

NOTES:

\/

—_—

oy

HDPE MOLDED
ELBOW

WL )
L0
!

7

l

‘
”

N

A\
LY

HDPE REDUCER

1. THE DETAILS SHOWN ON THIS SHEET ARE TYPICAL LANDFILL GAS
COMPONENTS THAT MAY BE USED IN THE ACTUAL LFG COLLECTION SYSTEM

AT THE TRAIL RIDGE LANDFILL.

THE OWNER MAY ALTER THE DETAILS SHOWN

HERE AS NEEDED TO COMPLY WITH THE NSPS AND TO SUIT ACTUAL FIELD

CONDITIONS.

FOR PERMITTING PURPOSES ONLY
NOT FOR CONSTRUCTION

TITLE: TYPICAL LFG DETAILS -2

PROJECT:
NSPS XXX GCCS DESIGN PLAN

LANDFILL GAS COLLECTION AND CONTROL SYSTEM
CLIENT:

RIVERBEND LANDFILL CO.

RIVERBEND LANDFILL - McMINNVILLE, OREGON

1015 4TH AVE W - SUITE G
OLYMPIA, WASHINGTON 98502

CARLSON ENVIRONMENTAL CONSULTANTS, PC

(704) 283-9765
FAX (704) 283-9755

CEC COA#: 1192731-91| SCALE: NTS PROJECT NO.:  101.78.07
NO SCALE \_/ LFG COLLECTION SYSTEM BUTTERFLY VALVE DETAIL /715
NOT TO SCALE \U DWG: 2018 XXX GCCS PLAN
cEc DATE: OCTOBER 2018
SHEET NO.:
REV  |MM/DD/YR] DESCRIPTION DWN BY | APP BY WWW.CECENV.COM L OF L
1 2 3 4 5 6 7 | 8



AutoCAD SHX Text
LFG COLLECTION SYSTEM BUTTERFLY VALVE DETAIL

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
CARBON STEEL OR IRON BACKUP RING AND NEOPRENE GASKET WITH

AutoCAD SHX Text
ZINC COATED STEEL BOLTS, NUTS, AND WASHERS.

AutoCAD SHX Text
HDPE FLANGE ADAPTER (SIZE VARIES)

AutoCAD SHX Text
INTO HEADER

AutoCAD SHX Text
TAPPED AND THREADED 

AutoCAD SHX Text
AS REQ'D

AutoCAD SHX Text
VALVE SPACER

AutoCAD SHX Text
VARIES

AutoCAD SHX Text
(SIZE VARIES)

AutoCAD SHX Text
HDPE HEADER

AutoCAD SHX Text
WORM GEAR VALVE ACTUATOR W/WHEEL

AutoCAD SHX Text
GEAR OPERATED TYPE 75 W/SEATS AND SEALS

AutoCAD SHX Text
BUTTERFLY VALVE (SIZE VARIES) 

AutoCAD SHX Text
IDENTIFICATION TAG

AutoCAD SHX Text
GRADE

AutoCAD SHX Text
CARBON STEEL OUTER HOUSING

AutoCAD SHX Text
TWO-PIECE ASAHI STEM EXTENSION

AutoCAD SHX Text
7

AutoCAD SHX Text
15

AutoCAD SHX Text
BUNA-N OR EQUAL - SS STEM

AutoCAD SHX Text
QUICK CONNECT SAMPLING PORT (TYP)

AutoCAD SHX Text
SS TUBING ENCASED IN 

AutoCAD SHX Text
HDPE PIPE FOR PROTECTION

AutoCAD SHX Text
TERMINATE SS TUBING

AutoCAD SHX Text
CENTERLINE OF HEADER

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
4'%%P

AutoCAD SHX Text
PVC FLANGED TEE

AutoCAD SHX Text
HDPE OR

AutoCAD SHX Text
HDPE LATERAL PIPE

AutoCAD SHX Text
GLUED AND BOLTED

AutoCAD SHX Text
HDPE OR PVC CAP

AutoCAD SHX Text
LENGTH VARIES

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
HDPE MOLDED

AutoCAD SHX Text
DOWNSLOPE EXTRACTION WELL DETAIL

AutoCAD SHX Text
REFUSE

AutoCAD SHX Text
EXISTING

AutoCAD SHX Text
7

AutoCAD SHX Text
16

AutoCAD SHX Text
LFG

AutoCAD SHX Text
ELBOW

AutoCAD SHX Text
WM STYLE WELLHEAD

AutoCAD SHX Text
HDPE REDUCER

AutoCAD SHX Text
EXISTING HDPE HEADER

AutoCAD SHX Text
PIPE (SIZE VARIES)

AutoCAD SHX Text
REDUCER (AS REQUIRED)

AutoCAD SHX Text
W/ SS SCREWS

AutoCAD SHX Text
COMPACTED SOIL BACKFILL

AutoCAD SHX Text
GEOMEMBRANE SKIRT

AutoCAD SHX Text
GEOMEMBRANE CAP

AutoCAD SHX Text
COVER SOILS

AutoCAD SHX Text
COMPACTED CLAY CAP

AutoCAD SHX Text
HDPE PIPE

AutoCAD SHX Text
(LENGTH AS REQUIRED)

AutoCAD SHX Text
HDPE FLANGE

AutoCAD SHX Text
ADAPTER, ONE SIZE 

AutoCAD SHX Text
LARGER THAN PENETRATING

AutoCAD SHX Text
PIPE

AutoCAD SHX Text
EXTRUSION WELD (TYP)

AutoCAD SHX Text
PENETRATING PIPE

AutoCAD SHX Text
(SIZE VARIES)

AutoCAD SHX Text
FERNCO FLEXSEAL COUPLING

AutoCAD SHX Text
OR APPROVED EQUAL. TIGHTEN

AutoCAD SHX Text
LOWER HOSE CLAMP. DO NOT

AutoCAD SHX Text
TIGHTEN UPPER HOSE CLAMP

AutoCAD SHX Text
%%UPIPE PENETRATION BOOT

AutoCAD SHX Text
NO SCALE

AutoCAD SHX Text
7

AutoCAD SHX Text
14

AutoCAD SHX Text
EXTRACTION

AutoCAD SHX Text
WELL

AutoCAD SHX Text
NOTES: 1. THE DETAILS SHOWN ON THIS SHEET ARE TYPICAL LANDFILL GAS COMPONENTS THAT MAY BE USED IN THE ACTUAL LFG COLLECTION SYSTEM AT THE TRAIL RIDGE LANDFILL.  THE OWNER MAY ALTER THE DETAILS SHOWN HERE AS NEEDED TO COMPLY WITH THE NSPS AND TO SUIT ACTUAL FIELD CONDITIONS.   

AutoCAD SHX Text
REFUSE

AutoCAD SHX Text
REFUSE

AutoCAD SHX Text
SOLID WALL PIPE - DISTANCE VARIES

AutoCAD SHX Text
OVERLAP CENTERED ON TRENCH

AutoCAD SHX Text
A

AutoCAD SHX Text
1'

AutoCAD SHX Text
NON-WOVEN GEOTEXTILE

AutoCAD SHX Text
25' MINIMUM

AutoCAD SHX Text
MIN. SLOPE 1.0%%% TO END

AutoCAD SHX Text
REFUSE

AutoCAD SHX Text
5' (MIN)

AutoCAD SHX Text
REFUSE

AutoCAD SHX Text
12"%%P

AutoCAD SHX Text
2'

AutoCAD SHX Text
PERFORATED OR

AutoCAD SHX Text
SLOTTED HDPE PIPE

AutoCAD SHX Text
REFUSE

AutoCAD SHX Text
GEOTEXTILE OVERLAP

AutoCAD SHX Text
OVER TRENCH

AutoCAD SHX Text
NONWOVEN

AutoCAD SHX Text
COVER

AutoCAD SHX Text
DAILY

AutoCAD SHX Text
NOTES FOR HORIZONTAL COLLECTORS: 1. HORIZONTAL COLLECTORS TO BE INSTALLED AT A 1.0% SLOPE (MINIMUM).  2. AT LOW POINT DRAINAGE SUMP TO BE INSTALLED.  DRAINAGE SUMP CONSISTS OF AN OVEREXCAVATION OF APPROXIMATELY 5' BY 10' SQUARE (ALONG THE TRENCH BOTTOM) BACKFILLED WITH AGGREGATE FOR CONDENSATE DRAINAGE. 3. WELLHEADS WILL BE PLACED AT THE ENDS OF THE HORIZONTAL COLLECTORS.  HORIZONTAL COLLECTORS MAY BE EXTENDED BEYOND LOW POINT SO A HIGH POINT IS LOCATED ON BOTH ENDS.  IN THAT CASE, WELLHEADS MAY BE INSTALLED ON BOTH ENDS OF THE HORIZONTAL COLLECTOR.  THE HORIZONTALS ARE TO BE DAYLIGHTED USING A 90° HDPE ELBOW AND AN HDPE RISER EXTENDING ABOVEGRADE FOR CONNECTION OF WELLHEAD. 4. EXCAVATED WASTE MAY BE USED TO BACKFILL THE TRENCHES ONCE THE REQUIRED DEPTH OF CRUSHED CONCRETE AND GEOTEXTILE HAS BEEN INSTALLED OVER THE HORIZONTAL PIPE.  ANY EXCAVATED WASTE THAT CANNOT BE BACKFILLED IN THE HORIZONTAL TRENCH WILL BE TAKEN TO THE ACTIVE FACE.   5. MINIMAL VACUUM SHALL BE APPLIED TO THE HORIZONTAL COLLECTOR UNTIL AT LEAST 10 FEET OF WASTE IS PLACED ABOVE THE HORIZONTAL COLLECTOR.  

AutoCAD SHX Text
(MIN)

AutoCAD SHX Text
5'

AutoCAD SHX Text
2'

AutoCAD SHX Text
(MIN)

AutoCAD SHX Text
LOW PERMEABILITY PLUGS

AutoCAD SHX Text
5'

AutoCAD SHX Text
2'

AutoCAD SHX Text
(MIN)

AutoCAD SHX Text
HDPE REDUCER

AutoCAD SHX Text
HDPE PIPE

AutoCAD SHX Text
SLOTTED HDPE PIPE

AutoCAD SHX Text
PERFORATED OR

AutoCAD SHX Text
EXISTING GRADE

AutoCAD SHX Text
HDPE PIPE

AutoCAD SHX Text
SUMP

AutoCAD SHX Text
REFUSE

AutoCAD SHX Text
10'

AutoCAD SHX Text
HDPE WELD ON

AutoCAD SHX Text
END CAP

AutoCAD SHX Text
COMPACTED SOIL

AutoCAD SHX Text
BACKFILL

AutoCAD SHX Text
FERNCO CAP

AutoCAD SHX Text
GATE VALVE

AutoCAD SHX Text
SAMPLE QUICK CONNECT PORT

AutoCAD SHX Text
FLEX HOSE KANAFLEX

AutoCAD SHX Text
OR APPROVED EQUAL

AutoCAD SHX Text
NIPPLE SAMPLE PORTS W/CAP 

AutoCAD SHX Text
UNION WITH ORIFICE PLATES 

AutoCAD SHX Text
HDPE HORIZONTAL RISER PIPE

AutoCAD SHX Text
HDPE LFG COLLECTION RISER

AutoCAD SHX Text
WELLHEAD PIPE

AutoCAD SHX Text
FERNCO REDUCER

AutoCAD SHX Text
REDUCING DONUT

AutoCAD SHX Text
HDPE 90%%D ELBOW

AutoCAD SHX Text
GAS FLOW

AutoCAD SHX Text
3'

AutoCAD SHX Text
COLLECTION

AutoCAD SHX Text
LATERAL PIPING

AutoCAD SHX Text
(SIZE VARIES)

AutoCAD SHX Text
NOTES FOR HORIZONTAL COLLECTOR WELLHEADS: 1. WELLHEAD ASSEMBLY SHOWN REPRESENTS 2" LANDTEC ACCU-FLO MODEL.  ALTERNATIVE WELLHEADS THAT MEET THE OBJECTIVES ARE ACCEPTABLE.   

AutoCAD SHX Text
(MIN)

AutoCAD SHX Text
SEE DETAIL 10 FOR

AutoCAD SHX Text
ABOVE GRADE PIPING OPTION

AutoCAD SHX Text
HORIZONTAL COLLECTOR

AutoCAD SHX Text
7

AutoCAD SHX Text
12

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
1"-3' SCREENED CRUSHED CONCRETE OR ALTERNATE APPROVED MATERIAL DESIGNATED BY OWNER.  SUCH MATERIALS MAY INCLUDED, BUT ARE NOT LIMITED TO, NON-CALCAREOUS STONE, TIRE CHIPS, OR CRUSHED GLASS. 

AutoCAD SHX Text
1"-3' SCREENED CRUSHED CONCRETE OR ALTERNATE APPROVED MATERIAL DESIGNATED BY OWNER.  SUCH MATERIALS MAY INCLUDED, BUT ARE NOT LIMITED TO, NON-CALCAREOUS STONE, TIRE CHIPS, OR CRUSHED GLASS. 

AutoCAD SHX Text
NOTES FOR IMPACT WELLS: IMPACT WELLS ARE TO BE LOCATED UPSLOPE OF THE VACUUM SOURCE LOCATION.  NO LIQUIDS ARE TO BE DRAINED BACK INTO THE IMPACT WELL.  

AutoCAD SHX Text
10'

AutoCAD SHX Text
10'

AutoCAD SHX Text
1" - 3" WASHED NON-CALCAEROUS STONE AGGREGATE, ASTM #4 STONE TONE AGGREGATE, ASTM #4 STONE OR APPROVED EQUAL

AutoCAD SHX Text
2"  SCH80 PVCPERFORATED PIPE

AutoCAD SHX Text
IMPACT WELL

AutoCAD SHX Text
NO SCALE

AutoCAD SHX Text
10' LOW PERMEABILITY PLUG

AutoCAD SHX Text
COMPACTED SOIL BACKFILL

AutoCAD SHX Text
EXISTING GRADE

AutoCAD SHX Text
SAMPLE QUICK CONNECT PORT

AutoCAD SHX Text
GATE VALVE

AutoCAD SHX Text
FLEX

AutoCAD SHX Text
HOSE CLAMP

AutoCAD SHX Text
FLEX HOSE KANAFLEX

AutoCAD SHX Text
OR APPROVED EQUAL

AutoCAD SHX Text
GAS FLOW

AutoCAD SHX Text
TO HEADER,

AutoCAD SHX Text
COLLECTION

AutoCAD SHX Text
LATERAL PIPING

AutoCAD SHX Text
(SIZE VARIES)

AutoCAD SHX Text
2"  SCH80 SOLIDPVC PIPE

AutoCAD SHX Text
VACUUM PIPING TO BE INSTALLED ABOVE GRADE

AutoCAD SHX Text
7

AutoCAD SHX Text
13

AutoCAD SHX Text
SECTION A-A

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
6

AutoCAD SHX Text
8

AutoCAD SHX Text
A


APPENDIX C
SURFACE EMISSIONS MONITORING PLAN



RIVERBEND LANDFILL
CO. McMinnville OR.

SURFACE EMISSIONS MONITORING
PROTOCOL



CONTENTS

USEPA SURFACE EMISSIONS MONITORING FLOW CHART .oommeeeeeessmeessssesssssesssssssssssssssssssesssssessssanes 3
INTRODUGCTION ...ooivvuieeuseeessseessssessssssesssssessssssessssssesssssessssssessssssssssssessssssessssssssssssessssssesssssessssssesssssssssssssssssssessssssssssssssssasssssans 4
MONITORING ROUTE MEASUREMENTS ......omiieuteuueeesseesssesssssssssssssssssssessssssssssssessssssessssssssssssessssssesssssessssssesssssessssans 4
SURFACE EMISSIONS ROUTE MAP ....ooiieueierissesssssessssssssssssssessssssssssssssssssesssssssssssssssssssessssssssssssesssssssssssssssssssesssssssssans 5
DANGEROUS AREAS ....ooieteeeetseeessssetssseesssssesssssessssssessssssesssssessssssesessssesssssessssssesssssssssssessssssesssssessssssesesssessssssessssssesssssesssans 6
MONITORING FREQUENCY ..couuieruieemusesssesssssssesssesssssssssssssssssssessssssessssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssans 6
APPROVED EQUIPMENT .....iituieuueeeseesseessssessssessssessssessssessssssssssessssessssessssessssesssssessssessssassssessssessssssssssessssessssessssesssssssssssssanes 7
CALIBRATION GASES ... ooteeeeureeessseeessseesssseeessssessssssesssssessssssesssssessssssesesssessssssessssssesesssessssssessssssesssssessssssessssssssssssessssssesess 7
CALIBRATION AND BACKGROUND READINGS ..ooieieerresmsesssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 7
STANDARD CALIBRATION PROCEDURES.......eeeseeeseesssssesssesssessssessssessssssssssssssssssssssssessssesssssssssssssssessasesssnenes 8
STEP 1: ASSEMBLE INSTRUMENT, POWER ON AND WARM UP....conieeerreereeesessssesssessssessssesssssssesssns 8
STEP 2: RESPONSE FACTOR ..ooetieeueermeesseeessesssesssseesssessssessssssssssessssessssessssessssessssssssssessssessssesssssssssssssssessssessssesssnesssns 8
STEP 3: CALIBRATION OF INSTRUMENT (each time Before USE) ......ceneemsessssssssssssssssesssneenes 8
STEP 4: CALIBRATION PRECISION (eVery 3 MONtNS) ...couerreseesssesssssssssssssssssssssssssssssssssssssssssssssssssesees 8
STEP 5: RESPONSE TIME (once before new COmMmIiSSIONINE) «...uueeeeeeeeseesseessseeseessesssessssesssesssssssesssssssnees 9
STEP 6: UPWIND/DOWNWIND READINGS (before €ach USE) .......ccoremremeesssnessssssssssssssssssssssssssssneeses 9
SCHEDULING OF MONITORING EVENT ..iieerseeesesssesssesssseessesssssssssssssssssssesssssssssssssssessssessssessssesssssssssssssaseseas 11
MONITORING PROCEDURES .....cooituueesmessssssessssessssssessssssesssssessssssssssssessssssessssssssssssessssssessssssssssssessssssessssssssssssessssnanees 11
SURFACE EMISSIONS MONITORING ..cccouuieuuuresmseesssseesssessssssssssssessssssesssssessssssessssssssssssessssssessssssssssssessssssssssssessssanes 11
PENETRATION MONITORING ...couuteeuueensuseessssesssssessssssssssssessssssssssssessssssesssssessssssessssssssssssessssssessssssssssssessssssessssssssssnnes 12
MONITORED EXCEEDANCE LOCATIONS ....oiereeseieessesesesessessessessessessssssssssssssssssssssssssssssssssssessessessessessessessssssssens 13
EXCEEDANCE REPAIR PROCEDURES ........ooouttuutessseessssessssesssssssssssssssssssessssssssssssessssssessssssssssssessssssssssssessssssessssnesses 13
MONITORED EXCEEDANCE RECHECKS ...t ssssssssessessessesssssssssssssssens 14
1-MONTH RE-MONITORING.....oiitsererererreseeressesssssssssssssssessssessessessessessessessessessssssssssssssssssssssssssessessesssssesssssssssssssans 15
REPORT PREPARATION .....oiiuieeueeesussesssssessssssesssssessssssessssssesssssessssssssssssessssssessssssesssssesessssessssssssssssessssssesssssessssssesssananses 16
COVER LETTER.ccoutetetueeestsseesssssesssseesssssessssssesssssessssssessssssssss s s s s8R 16
FIGURE 1 SITE PLAN ...ooittuueeetuuretesuseeesssseessssseessssessssssesssssessssssesssssessssssessssssesssssessssssesssssessssssessssssesssssessssssessssssssssssesessanes 16
TABLE 1 - SURFACE/Penetration/ MONITORING EXCEEDANCES AND CORRECTIVE ACTIONS..... 16
ATTACHMENT 1 — CALIBRATION RECORDS ....ciiiiirresesesesesesessessessssssssssssssssssssssssssssessessessessessesssssssssssssans 16
ATTACHMENT 2 - CALIBRATION GASES CERTIFICATES OF ANALYSIS oo 16

ATTACHMENT A - SURFACE EMISSIONS MONITORING REFERENCE STANDARDS
ATTACHMENT B - SAMPLE CALIBRATION FORMS
ATTACHMENT C — SAMPLE EXCEEDANCE LOG



USEPA SURFACE EMISSIONS MONITORING FLOW CHART




INTRODUCTION

Monitoring procedures have been developed bythe United States Environmental Protection
Agency (EPA) to help determine the effectiveness of active landfill gas (LFG) collection systems
in reducing fugitive emissions from landfills.

Riverbend Landfill is required to perform Surface Emissions Monitoring (SEM) by New Source
Performance Standards (NSPS) and National Emission Standards for HazardousAir Pollutants
(NESHAP) regulations. Surface Emissions Monitoring is required for all landfill areas/locations
that contain a LFG collection and control system subject to NSPS and NESHAP. Riverbend
Landfill is subject to 40 CFR 60, Subpart XXX. Surface Emissions Monitoring is to be
performed as specified in 40 CFR 860.765 (c) and (d), and 40 CFR 60, Appendix A, Method 21
(see Attachment A for rule language and Method 21). Riverbend Landfill is also subject to 40
CFR 63, Subpart AAAA (NMOC emission rate equal to or greater than 50 Mg/yr), Surface
Emissions Monitoring is to be performed as specified in 40 CFR 863.1958(d), §63.1960 (c)
and (d) and §63.1961(f).

These regulations require surface monitoring around the perimeter and within the active LFG
collection area where waste exceeds two years in age at final grade or five years in age at interim
grades.

This plan does not address changes to Surface Emissions Monitoring that will be required under
the newly adopted Landfill Methane Rule, OAR Chapter 340, Division 239. The monitoring
requirements do not go into effect until August 1, 2022. This plan will be updated prior to
implementing these requirements.

MONITORING ROUTE MEASUREMENTS

The following landfill areas are monitored during each SEM and penetration monitoring event at
Riverbend Landfill:

e The entire perimeter of the landfill collection area.

e All areas of waste placement that exceed two years in age or are at final grade or are five
years in age at interim grades.

e Measurements are taken along a 30-meter serpentine path.
e Measurements are taken in areas where visual observations indicate elevated

concentrations of LFG (such as distressed vegetation and cracks or seeps in the cover).
See Monitoring Procedures section.

As Riverbend Landfill is subject to 40 CFR 60, Subpart XXX and 40 CFR 63, Subpart AAAA,
see Monitoring Procedures section. The following general requirements also apply:

e If a monitoring exceedance is observed (>500 ppmv), the technician will follow the
procedures in the Monitored Exceedance Location section.




e All “penetrations” on the landfill in the LFG collection area must be included in the
monitoring.

SURFACE EMISSIONS ROUTE MAP

A surface emissions monitoring plan is required as part of the site’s NSPS GCCS Design Plan.
The surface emissions monitoring plan provided in the NSPS GCCS Design Plan is developed
based on the proposed final waste grades. Prior to the landfill reaching final grades, interim
surface emissions routes are used to cover the current fill areas of the landfill.

An interim surface monitoring route map has been developed for Riverbend Landfill. The route
map includes a topographical map with the monitoring route applied to the surface. The interim
route map identifies any areas of the landfill where deviations from the 30-meter intervals (i.e.,
exempted areas, etc.) occurred. The monitoring route has been developed for all areas within the
active LFG collection area where waste exceeds two years in age at final grade or five years in
age at interim grades and around the perimeter. Riverbend Landfill has no areas that are excluded
from monitoring except for dangerous areas.

On April 6, 2020, Riverbend Landfill became subject to NSPS XXX and NESHAP AAAA
including cover penetration monitoring. Riverbend Landfill has prepared a surface penetration
drawing that identifies all cover penetrations required to be monitored. This drawing is used to
locate penetrations, confirm quarterly penetration monitoring, and identify which penetrations
were excluded from monitoring due to dangerous areas. The drawing is reviewed and updated
each quarter and records will be maintained with the surface monitoring route map.

The surface emissions route map, penetration, drawing will be provided to the contractor for
review prior to monitoring at the site.

Since surface emissions monitoring is performed by a field technician on foot, the following
should be considered when conducting the monitoring:

Prepare the route in a downhill fashion

Riverbend is large, monitoring routes are broken into several smaller routes

Avoid any uphill climbs when possible

Provide landmarks on the route map to guide technician along the route (e.g., LFG

extraction wells)

e |If the site is being actively filled, use recent topographic information to identify the
location of active areas, roads, stormwater features, berms, etc.

e Perimeter of the landfill area is also required to be monitored.



DANGEROUS AREAS

Surface emissions monitoring may involve exposure to hazardous walking and working surfaces,
hazardous materials, active landfilling operations, traffic and operating heavy equipment.
Landfills can present certain physical hazards; therefore, there are areas that the technician
should not monitor for their safety. Though these areas may be subject to NSPS/NESHAP and
require monitoring the risks of monitoring these areas are too high. The regulations allow for the
exclusion of these dangerous areas for the safety of the technician. It is the responsibility of the
technician to establish appropriate safety and health practices and determine the applicability of
regulatory limitations. These dangerous areas are discussed in detail below.

Riverbend Landfill defines the areas that would qualify as “Dangerous Areas” in compliance
with 40 CFR §763(d). Areas that qualify as dangerous areas include but are not limited to:
construction trenches or, snow or ice-covered slopes, exposed temporary cover tarps, roads, the
working face, construction areas, and stockpiles (soil, rock, materials, etc.). If an area qualifies
as dangerous, the technician will delineate on the route map the location of the dangerous area,
and the reason it qualifies as dangerous.

Excluding NSPS/NESHAP areas from a surface scan should be limited; WM Area air program
specialist, landfill operations personnel, and the surface scan technician should work together to
monitor as much of the applicable NSPS areas as possible.

A minimum 150-foot buffer from active construction and filling areas must be maintained during
the surface scan even though these areas may be subject to NSPS/NESHAP monitoring
requirements. The landfill working face is considered a dangerous area, the landfill working face
contains heavy traffic as well as uncompacted and uncovered waste all of which lead to
dangerous conditions for the technician on foot. The technician will need to note the location of
the active area(s)on the route map, and that the area(s) was/were not monitored.

MONITORING FREQUENCY

40 CFR 860.765(c)(1) and 40 CFR 863.1960(c)(1) require that surface emissions monitoring be
conducted on the areas of the landfill subject to NSPS and NESHAPs regulations on a quarterly
basis. Penetration monitoring will be conducted on the areas of the landfill subject to NSPS and
NESHAPs regulations on a quarterly basis. However, as discussed in 40 CFR §60.766(f) and 40
CFR 863.1961(f), any closed landfill area that has no monitored exceedances in three (3)
consecutive quarterly monitoring periods may convert to annual monitoring. Any methane
reading of 500 ppmv or more above background detected during the annual monitoring returns
the frequency for that landfill to quarterly monitoring.

Riverbend Landfill has currently not identified any closed areas that are excluded from SEM.
Riverbend Landfill defines a closed landfill area as any one of the following:

e Closed facility: a landfill in which solid waste is no longer being placed, and in which no
additional solid wastes will be placed without first filing a notification of modification as
prescribed under 40 CFR 860.761

e Closed Landfill located next to an active landfill.



e Closed Area of Landfill: an Agency-approved variance request is required to exclude
closed areas at an active landfill from surface emission monitoring, unless the Landfill is
a Closed Site.

The final report that is submitted for each surface monitoring event will clearly delineate the
monitoring frequency of landfill areas at the Site if there are any on an annual monitoring
schedule.

APPROVED EQUIPMENT

METHANE DETECTOR
Some examples of devices used for surface emissions monitoring include, but are limited to:

e Landtec QED SEM 5000: https://www.landtecna.com/product/sem5000-portable-
methane-detector/

e Elkins Earthworks, LLC Irwin: https://elkinsearthworks.com/irwin/

e Thermo Scientific TVA2020 Toxic Vapor Analyzer:
https://www.thermofisher.com/order/catalog/product/ TVA2020#/TVVA2020

CALIBRATION GASES

Calibration gases are used to calibrate the methane detector to a known value. The calibration
gas is the reference compound at a known concentration approximately equal to the leak
definition concentration. Under NSPS/NESHAP regulations, the reference compound is methane
and the leak definition concentration is 500 parts per million by volume (ppmv).

Two (2) gas mixtures are required for instrument calibration and performance evaluation:

1. Zero Gas. Air, less than 10 ppmv VOC. Outdoor ambient air shall not be substituted in
place of zero air gas.

2. Calibration Gas. The calibration gas must be methane, diluted to a nominal concentration
of 500 parts per million in air.

Each cylinder gas must be provided with a Certificate of Analysis. The Certificate of Analysis
provides the analytical accuracy and the product expiration date. The Certificate of Analysis for
all calibration gasesused for calibration of the instrument will be provided in the final report
submitted each quarter.

CALIBRATION AND BACKGROUND READINGS

Below are the standard guidelines for calibrating and assessing the performance of the
monitoring instrument. Calibration must be completed per the manufacturer’s guidelines and
Method 21. In the event of a conflict between Method 21 and the manufacturer’s guidelines,
Riverbend must comply with Method 21 requirements. The technician should ensure that a copy
of the operating manual is available to reference.


https://www.landtecna.com/product/sem5000-portable-methane-detector/
https://www.landtecna.com/product/sem5000-portable-methane-detector/
https://elkinsearthworks.com/irwin/
https://www.thermofisher.com/order/catalog/product/TVA2020%23/TVA2020

The calibration procedures below must be completed each day of sampling, prior to beginning
monitoring. A separate calibration form (Attachment B) must be completed for each day of
sampling including rechecks.

STANDARD CALIBRATION PROCEDURES

STEP 1: ASSEMBLE INSTRUMENT, POWER ON AND WARM UP

Assemble and start up the instrument according to the manufacturer's instructions for
recommended warm-up period and preliminary adjustments. Check all filters and the probe tip for
any blockages. Visually check all tubing and wiring for any cracks or perforations. Ensure that the
pump is running at the proper flow rate. Ensure that the instrument has been fully charged and has
a sufficient supply of fuel (i.e., hydrogen).

While the instrument is warming up, the technician should provide the meteorological conditions
during the day of the monitoring on page 2 of the calibration forms shown in Attachment B.

STEP 2: RESPONSE FACTOR

The response factor for methane must be determined for the instrument that is being utilized in the
monitoring.® The technician should consult the manufacturer specifications or operating manual
for this information. If necessary, the response factor should be input into the instrument prior to
calibrating the instrument. If a response factor is not specified by the manufacturer, then the
response factor determination specified in section 8.1.1.1 of Method 21 will need to be conducted
prior to placing the unit into service. The technician should note that the use of a portable analyzer
that has a response factor of greater than 10 for methane is not allowed under Method 21.
Methane typically has a response factor of 1.0 for most flame ionization detector (FID) models.

STEP 3: CALIBRATION OF INSTRUMENT (EACH TIME BEFORE USE)

After the appropriate warm-up period, navigate to the instrument calibration menu to begin the
calibration procedure. Introduce the zero-air gas into the instrument sample probe by one of two
methods: 1) Connect probe to cylinder regulator via tubing; or, 2) Connect probe to Tedlar bag via
tubing. Allow the meter reading to stabilize (or adjust the meter readout to correspond to the zero-
air gas value) prior to accepting the zero internal calibration result.

Next, introduce the 500 ppmv calibration gas into the instrument sample probe by one of two
methods: 1) Connect probe to cylinder regulator via tubing; or, 2) Connect probe to Tedlar bag via
tubing. Allow the meter reading to stabilize (or adjust the meter readout to correspond to the
calibration gas value) prior to accepting the calibration gas result. After calibration is complete,
the technician should place the instrument into “run mode” and conduct a quick check of the
instrument by re-introducing the calibration gas and recording the steady reading on page 2 of the
calibration sheets shown in Attachment B.

The technician should also record the lot numbers of both calibration gases along with the
corresponding expiration dates on page 1 of the calibration sheets shown in Attachment B.

STEP 4. CALIBRATION PRECISION (EVERY 3 MONTHS)
The calibration precision test must be completed prior to commencement of monitoring activities.



Make a total of three (3) trial measurements by alternately using zero gas and the specified
calibration gas. Record the meter readings. Calculate the average algebraic difference between the
meter readings and the known value. Divide this average difference by the known calibration value
and multiply by 100 to express the resulting calibration precision as a percentage. The calibration
precision can be calculated using this formula:

[|T1|_Cspan]+[|T2_Cspan|]+[|CT3_span|] 1 100

X X
3 Cspan 1

Precision =
Where,

Cspan = Concentration of calibration gas (ppmv)
T1, T2, and T3 = Actual meter reading (ppmy) for Trials 1, 2 and 3 respectively

The calibration precision shall be equal to or less than 10 percent of the calibration gas value. All
meter readings should be entered on page 1 of the calibration sheets shown in Attachment B.

STEP 5: RESPONSE TIME (ONCE BEFORE NEW COMMISSIONING)

The response time test is required before commencement of monitoring activities. If a modification
to the sample pumping system or flow configuration is made that would change the response time,
a new test is required before further use.

e Introduce zero gas into the instrument sample probe. When the meter reading has
stabilized, switch quickly to the specified calibration gas. After switching, measure the
time required to attain 90 percent of the final stable reading using a stopwatch (or other
method). Perform this test sequence three (3) times and record the results. Calculate the
average response time.

The instrument response time shall be equal to or less than 30 seconds. The instrument pump,
dilution probe (if any), sample probe (with straight extension or attached to a wheel), and probe
filter that will be used during testing shall all be in place during the response time determination.
All readings should be entered on page 1 of the calibration sheets shown in Attachment B.

STEP 6: UPWIND/DOWNWIND READINGS (BEFORE EACH USE)

To complete the calibration procedure, upwind and downwind readings must be taken. These
readings will be used as the baseline in determining exceedances on the monitoring path.

1. Confirm the landfill waste boundary with the Area Air Program Specialist or Site
Operations.

Determine the wind direction. This will vary day to day, sometimes hour to hour.

3. Go to the upwind location to take the Upwind Reading outside the waste boundary of
the landfill at a distance of at least 30 meters (98 feet) from the edge of waste. Record
the reading on page 2 of the calibration forms provided in Attachment B.

4. Then go to the downwind location to take the Downwind Reading outside the waste
boundary of the landfill at a distance of at least 30 meters (98 feet) from the edge of
waste. Record the reading on page 2 of the calibration forms provided in Attachment
B.



If an area more than 30 meters (98 feet) outside the edge of waste is not accessible, review
proper location with Area Air Program Specialist for the landfill location. (The regulation
specifies that the background readings shall be taken 30 meters (98 feet) outside of perimeter
wells; however, care must be taken since toe drains could be present)

The average of the upwind reading and the downwind reading will be considered the background
concentration. The NSPS/NESHAP exceedance limit is expressed as 500 ppmyv above
background levels. For example, if the background concentration is 5.0 ppmv, then the meter
readout threshold for a surface monitoring exceedance is 505 ppmv (not 500 ppmv).

The initial calibration procedures are now complete, and sampling of the monitoring route can
begin. Follow the procedures set forth below in the “Monitoring Procedures” section of this
Protocol.
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SCHEDULING OF MONITORING EVENT

SEM Events are coordinated with the Area Air Program Specialist, District Operations
Manager/Supervisor, as well as the site LFG Technician and/or Area Gas Operations Manager.
Site operations will prepare the landfill for the monitoring event (i.e., have the site mowed, etc.),
if necessary. Site vegetation should be at a reasonable height so that monitoring path can be
followed, and the monitoring probe can be properly positioned within 2 to 4 inches from the
surface.

SEM Events are to be conducted during typical meteorological conditions.

MONITORING PROCEDURES

SURFACE EMISSIONS MONITORING

Riverbend Landfill conducts penetration monitoring as a separate event using the site specific
penetration map (see Penetration Monitoring section).

The general procedures for surface emissions monitoring performed by third-party consultants
include the following.

1. SEM technicians must be trained (see SEM Training section).

2. Third party technicians must check in at the landfill office and with the site LFG
technician.

3. Personal Protective Equipment (PPE) is required while working outside of the office. PPE
complement is as follows: high visibility clothing or vest, three gas personal monitor,
hardhat, safety glasses, puncture resistant steel toed work boots.

4. Monitoring must be performed during typical meteorological conditions and include the
meteorological data in the event report.

5. Prepare the instrument for use by conducting all the Calibration Procedures listed above.

6. Using the Surface Emissions Route Map, begin monitoring, by taking a reading at the
starting location and begin the geospatial and temporal GPS log of the actual monitoring
path.

7. Walk the route as delineated on the Surface Emissions Route Map while continuing to
observe the meter readout and keeping the probe inlet at a height of 2 to 4 inches above the
landfill surface.

8. Section 8.3.1 of Method 21 states: “If an increased meter reading is observed, slowly
sample the interface where leakage is indicated until the maximum meter reading is
obtained. Leave the probe inlet at this maximum reading location for two times the
instrument response time.”

9. |If visual observations by the technician along the surface route indicate signs of elevated
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concentrations of LFG, such as distressed vegetation, cracks, seeps, or significant odor,
the technician will deviate from the route to take a reading at that location. Once the area
that has been visually identified has been measured, the technician must immediately
return to the monitoring route and continue monitoring.

10. After completion of each monitoring day, meet to review events of the day, download
monitoring data and assist in preparing the exceedance log (Attachment C).

PENETRATION MONITORING

Riverbend Landfill is subject to 40 CFR §60.763(d) of Subpart XXX and 40 CFR 863.1958(d) of
the NESHAP AAAA, which require the monitoringof all cover penetrations and openings.

NESHAP AAAA includes a definition of cover penetration and for purposes of conducting SEM,
Riverbend Landfill will use the following definition:

Cover penetration means a wellhead, a part of a landfill gas collection, leachate system or
operations system, and/or any other object that completely passes through the landfill cover. The
landfill cover includes that portion which covers the waste, as well as the portion which borders
the waste extended to the point where it is sealed with the landfill liner or the surrounding land
mass. Examples of what is not a penetration for purposes of this subpart include but are not
limited to:Survey stakes, fencing including litter fences, flags, signs, utility posts, and trees so
long as theseitems do not pass through the landfill cover.

For the monitoring requirement requiring the monitoring of “any openings”, Riverbend Landfill
defines “openings” to mean any cover penetration as defined above, and any area where waste
has been placed that visually exhibits distressed vegetation and cracks and seeps nthe cover.

For actual penetration monitoring, the penetration will be monitored 2 to 4 inches above ground
level. Monitoring will be done around the circumference at the base of each penetration location,
as well as at areas of distressed vegetation and cracks and seeps. Any exceedance detected at a
penetration will be labeled as a single penetration exceedance on the corresponding well number.
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MONITORED EXCEEDANCE LOCATIONS

As discussed in 40 CFR 860.765(c)(4) and 40 CFR 863.1960(c)(4), any reading of 500 parts per
million by volume (ppmv) or more above the background concentration at any location shall be
recorded as a monitored exceedance.

If the technician monitors a location and the reading exceeds 500 ppmv, the location must be
marked in the field and documented. The following procedure is to be completed at each
monitored exceedance location.

1. Label brightly colored pin flags with a unique ID. Use several pin flags to denote the
entire area of the exceedance. For Sites subject to 40 CFR 60, Subpart XXX and 40 CFR
63 Subpart AAAA, the exceedance location should be recorded using a GPS locator that
is accurate to at least 4 meters (latitude and longitude coordinates must contain five
decimal places).

2. Technician will record the flag number and the GPS coordinates on the field log.

3. Technician will note on the route map and field log the location of the exceedance
including the label ID and the concentration recorded at that point.

4. Upon completion of each day’s monitoring events, provide the monitored exceedances,
monitoring data, their concentrations,

5. If repairs have been completed at an exceedance location during the same monitoring
event, the technician will return to the repaired location(s) and conduct the 10-day
follow-up monitoring event.

6. Ensure instrument is re-calibrated for each new day of follow-up monitoring.

Consult the USEPA flow chart at the beginning of this document and follow the steps in the next
section for all monitoring exceedance locations.

EXCEEDANCE REPAIR PROCEDURES

Cover maintenance or adjustments to the GCCS will be made and the location will be re-
monitored within 10 calendar days of the initial exceedance. The following will be completed for
all surface, penetration, exceedances.

1. Exceedance Log will be updated that includes the following;

e Date, Time, Exceedance ID, Description, GPS Location, Corrective Actions and
Follow-Up Monitoring (10-day, 1-month, etc.)

A proposed corrective action plan and corresponding timeline will be submitted to the
Administrator for approval for any location where monitored methane concentration equals or
exceeds 500 ppmv above background three times within a quarterly period, except for when the
exceedance will be corrected within 120-days by the addition of a new well or collection device.
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MONITORED EXCEEDANCE RECHECKS

As required by 40 CFR 860.765(c)(4) and 40 CFR §63.1960(c)(4), any reading of 500 ppmv or
more above the background concentration shall be recorded as a monitoredexceedance and
specified corrective actions shall be taken. These regulations require that the monitored
exceedance locations be re-monitored within ten (10) days and one (1) month of detecting the
exceedance. Each re-monitoring event is detailed below. Also note that if the specified actions
are taken, the exceedance is not a violation of the operational requirements of 40 CFR §60.763(d)
or 40 CFR §63.1958(d).

The Area Air Program Specialist will develop a calendar for the re-monitoring events based on
the date monitored. Reasonable efforts will be made to correct any monitored exceedance
locations on the same day as the initial monitoring event. Riverbend Landfill or its contractors
will complete corrective action measures that include and are not limited to cover repairs; or
adjustments to the landfill gas collection and control system at each monitored exceedance
location. Adjustments to the LFG system include and are not limited to increasing the vacuum of
adjacent wells to increase the gas collection in the vicinity; fixing leaks; replacing bolts;
installing boots; upgrading the blower, header pipes, or control device; etc. Root cause analysis
as required by 40 CFR § 60.765 will be conducted for positive pressure and wellhead
temperature exceedances.

10-Day RE-MONITORING

The locations of monitored exceedances are to be re-monitored within 10 calendar days of
detecting the exceedance. All calibration procedures must be completed for each 10-day re-
monitoring event.

e PASS: If the 10-day re-monitoring event shows methane concentrations at the monitored
exceedance locations to be less than 500 ppmy above the background, then the monitored
exceedance locations are to be re-monitored one (1) month from the initial exceedance.

e FAIL: If the 10-day re-monitoring shows methane concentrations at the monitored
exceedance locations to be greater than 500 ppmv above the background, then a second
monitored exceedance has occurred. A second monitored exceedance requires additional
corrective action be taken to remedy the exceedance. Corrective action measures include and
are not limited to additional cover maintenance, additional adjustments to the LFG system.

After completion of the additional corrective action, the second monitored exceedance
location must be monitored within 10-days of the date of the second monitored exceedance.
See Exceedance Repair Procedures for required documentation

o0 PASS: If the 10-day re-monitoring for the second monitored exceedance location
shows a methane concentration less than 500 ppmv above the background, then the
second monitored exceedance must be re-monitored one (1) month from the initial
exceedance. This location must then pass the 1-month follow-up to avoid three
exceedances within the same quarter, which would prompt the 120-day corrective
action period described in 40 CFR 860.765(c)(4)(v) and 40 CFR 863.1960(c)(4)(v).
10-day passing result will be entered into the exceedance log.
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o FAIL: If the 10-day re-monitoring for the second monitored exceedance location
shows a methane concentration greater than 500 ppmv above the background, then a
new well or other collection device shall be installed at that location within 120
calendar days of the initial exceedance. (Note that an alternative remedy to the
exceedance, such as upgrading the blower, header pipes or control device, and a
corresponding timeline for installation may be submitted to the Administrator for
approval if the exceedance is not corrected). No further monitoring is required at that
exceedance location until the new well or other collection device has been installed.
Second exceedance result will be entered into the exceedance log.

1-MONTH RE-MONITORING

The locations of monitored exceedances are to be re-monitored within 1 month of detecting the
initial exceedance. All calibration procedures must be completed for each 1-month re-monitoring
event.

e PASS: If the 1-month re-monitoring shows methane concentrations at the monitored
exceedance locations to be less than 500 ppmv above the background, then no further
monitoring of that monitored exceedance location is required until the next quarterly
monitoring period. Results will be entered into the exceedance log.

e FAIL: If the 1-month re-monitoring shows methane concentrations at the monitored
exceedance locations to be greater than 500 ppmv above the background and a second
monitored exceedance has occurred,® the location requires additional corrective action to
remedy the exceedance. Corrective action measures may include and are not limited to
additional cover maintenance, additional adjustments to the LFG system, etc. After
completionof the additional corrective action, the second monitored exceedance location is
to be monitored within 10-days of the date of the second monitored exceedance.

0 PASS; If the 1-month re-monitoring for the second monitored exceedance location
shows a methane concentration less than 500 ppmv above the background, then no
further monitoring of that monitored exceedance location is required until the next
quarterly monitoring period.

o FAIL; If the 1-month re-monitoring for the second monitored exceedance location
shows a methane concentration greater than 500 ppmv above the background, then a
new well or other collection device shall be installed at that location within 120
calendar days of the initial exceedance. (Note that an alternative remedy to the
exceedance, such as upgrading the blower, header pipes or control device, and a
corresponding timeline for installation may be submitted to the Administrator for
approval). No further monitoring is required at that exceedance location until the new
well or other collection device has been installed.

The results of the follow-up monitoring will be documented on the exceedance log.

If an initial exceedance location fails the 10-day follow-up, passes the 20-day follow-up and fails
the 1-month follow-up, this would constitute 3 exceedances within the same quarter, prompting
the 120-day corrective action period described in 40 CFR 60.765(c)(4)(v).
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REPORT PREPARATION

Riverbend Landfill reports results of the 1%t and 2" quarter SEM events in the Semi-Annual Title
V report and the 3" and 4™ quarters SEM Events in the Annual Title V reports. The Semi-
Annual and Annual Title V reports are sent to Oregon Department of Environmental Quality and
during the year after the effective date of the Administrative Compliance Order on Consent,
Docket Number CAA-10-2021-0055, individual quarterly SEM event reports must be sent to
EPA Region 10 60 days after the last monitored exceedance date. The SEM Report includes the
following components:

COVER LETTER

The cover letter includes text explaining when the monitoring was completed, what equipment
was used to complete the monitoring, what regulations were followed while completing the
monitoring, corrective actions taken on any monitored exceedances, as well as the results from the
monitoring. The following information outlined below should be included with the cover letter.

FIGURE 1 SITE PLAN

An overall site map depicting the approved SEM monitoring path imposed on the site map,
exceedance locations includinglabel 1Ds, and upwind/downwind locations. This map also
delineates the dangerous areas that were excluded from the monitoring.

TABLE 1 - SURFACE/PENETRATION/ MONITORING EXCEEDANCES AND
CORRECTIVE ACTIONS

Table 1 contains a summary of the exceedances detected during the initial scan and any re-
monitoring events conducted at the site as part of the monitoring event. Also included is a
summary of corrective actions implemented at each location.

e All locations measured at or above 500 ppmv above background during the initial
monitoring event must be included in this table. Concentrations must be reported as
numerical values for monitoring points that are 500 ppmv above background or greater.

e An “NA”is placed in any Cell that does not apply or the cell is greyed out.

e |f there are no exceedances detected for a quarterly SEM event, then Table 1 can be
omitted from the report.

ATTACHMENT 1 — CALIBRATION RECORDS

Attachment 1 of the SEM report provides all the calibration forms for each daily monitoring
event (this includes the initial monitoring event and all follow-up events).

ATTACHMENT 2 — CALIBRATION GASES CERTIFICATES OF ANALYSIS

Attachment 2 of the report consists of copies of the certificates of analysis for the calibration
gases used to complete the initial monitoring and any associated rechecks.
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ATTACHMENT A
SURFACE EMISSIONS MONITORING REFERENCE STANDARDS



Method 21 8/3/2017

While we have taken steps to ensure the accuracy of this Internet version of the document, it is not the
official version. To see a complete version including any recent edits, visit:
https://www.ecfr.gov/cgi-bin/ECFR?page=browse and search under Title 40, Protection of
Environment.

METHOD 21 - DETERMINATION OF VOLATILE ORGANIC COMPOUND LEAKS
1.0 Scope and Application

1.1 Analytes.

Analyte CAS No.

Volatile Organic Compounds (VOC) No CAS number assigned.

1.2 Scope. This method is applicable for the determination of VOC leaks from process equipment. These
sources include, but are not limited to, valves, flanges and other connections, pumps and compressors,
pressure relief devices, process drains, open-ended valves, pump and compressor seal system degassing
vents, accumulator vessel vents, agitator seals, and access door seals.

1.3 Data Quality Objectives. Adherence to the requirements of this method will enhance the quality of
the data obtained from air pollutant sampling methods.

2.0 Summary of Method

2.1 A portable instrument is used to detect VOC leaks from individual sources. The instrument detector
type is not specified, but it must meet the specifications and performance criteria contained in Section 6.0.
A leak definition concentration based on a reference compound is specified in each applicable regulation.
This method is intended to locate and classify leaks only, and is not to be used as a direct measure of mass
emission rate from individual sources.

3.0 Definitions

3.1 Calibration gas means the VOC compound used to adjust the instrument meter reading to a known
value. The calibration gas is usually the reference compound at a known concentration approximately
equal to the leak definition concentration.

3.2 Calibration precision means the degree of agreement between measurements of the same known
value, expressed as the relative percentage of the average difference between the meter readings and the
known concentration to the known concentration.

3.3 Leak definition concentration means the local VOC concentration at the surface of a leak source that
indicates that a VOC emission (leak) is present. The leak definition is an instrument meter reading based
on a reference compound.

3.4 No detectable emission means a local VOC concentration at the surface of a leak source, adjusted for
local VOC ambient concentration, that is less than 2.5 percent of the specified leak definition
concentration. that indicates that a VOC emission (leak) is not present.


https://www.ecfr.gov/cgi-bin/ECFR?page=browse
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3.5 Reference compound means the VOC species selected as the instrument calibration basis for
specification of the leak definition concentration. (For example, if a leak definition concentration is
10,000 ppm as methane, then any source emission that results in a local concentration that yields a meter
reading of 10,000 on an instrument meter calibrated with methane would be classified as a leak. In this
example, the leak definition concentration is 10,000 ppm and the reference compound is methane.)

3.6 Response factor means the ratio of the known concentration of a VOC compound to the observed
meter reading when measured using an instrument calibrated with the reference compound specified in
the applicable regulation.

3.7 Response time means the time interval from a step change in VOC concentration at the input of the
sampling system to the time at which 90 percent of the corresponding final value is reached as displayed
on the instrument readout meter.

4.0 Interferences[Reserved]
5.0 Safety

5.1 Disclaimer. This method may involve hazardous materials, operations, and equipment. This test
method may not address all of the safety problems associated with its use. It is the responsibility of the
user of this test method to establish appropriate safety and health practices and determine the applicability
of regulatory limitations prior to performing this test method.

5.2 Hazardous Pollutants. Several of the compounds, leaks of which may be determined by this method,
may be irritating or corrosive to tissues (e.g., heptane) or may be toxic (e.g., benzene, methyl alcohol).
Nearly all are fire hazards. Compounds in emissions should be determined through familiarity with the
source. Appropriate precautions can be found in reference documents, such as reference No. 4 in Section
16.0.

6.0 Equipment and Supplies
A VOC monitoring instrument meeting the following specifications is required:

6.1 The VOC instrument detector shall respond to the compounds being processed. Detector types that
may meet this requirement include, but are not limited to, catalytic oxidation, flame ionization, infrared
absorption, and photoionization.

6.2 The instrument shall be capable of measuring the leak definition concentration specified in the
regulation.

6.3 The scale of the instrument meter shall be readable to +2.5 percent of the specified leak definition
concentration.

6.4 The instrument shall be equipped with an electrically driven pump to ensure that a sample is provided
to the detector at a constant flow rate. The nominal sample flow rate, as measured at the sample probe tip,
shall be 0.10 to 3.0 I/min (0.004 to 0.1 ft® /min) when the probe is fitted with a glass wool plug or filter
that may be used to prevent plugging of the instrument.
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6.5 The instrument shall be equipped with a probe or probe extension or sampling not to exceed 6.4 mm
(1/4in) in outside diameter, with a single end opening for admission of sample.

6.6 The instrument shall be intrinsically safe for operation in explosive atmospheres as defined by the
National Electrical Code by the National Fire Prevention Association or other applicable regulatory code
for operation in any explosive atmospheres that may be encountered in its use. The instrument shall, at a
minimum, be intrinsically safe for Class 1, Division 1 conditions, and/or Class 2, Division 1 conditions,
as appropriate, as defined by the example code. The instrument shall not be operated with any safety
device, such as an exhaust flame arrestor, removed.

7.0 Reagents and Standards
7.1 Two gas mixtures are required for instrument calibration and performance evaluation:
7.1.1 Zero Gas. Air, less than 10 parts per million by volume (ppmv) VOC.

7.1.2 Calibration Gas. For each organic species that is to be measured during individual source surveys,
obtain or prepare a known standard in air at a concentration approximately equal to the applicable leak
definition specified in the regulation.

7.2 Cylinder Gases. If cylinder calibration gas mixtures are used, they must be analyzed and certified by
the manufacturer to be within 2 percent accuracy, and a shelf life must be specified. Cylinder standards
must be either reanalyzed or replaced at the end of the specified shelf life.

7.3 Prepared Gases. Calibration gases may be prepared by the user according to any accepted gaseous
preparation procedure that will yield a mixture accurate to within 2 percent. Prepared standards must be
replaced each day of use unless it is demonstrated that degradation does not occur during storage.

7.4 Mixtures with non-Reference Compound Gases. Calibrations may be performed using a compound
other than the reference compound. In this case, a conversion factor must be determined for the
alternative compound such that the resulting meter readings during source surveys can be converted to
reference compound results.

8.0 Sample Collection, Preservation, Storage, and Transport

8.1 Instrument Performance Evaluation. Assemble and start up the instrument according to the
manufacturer's instructions for recommended warm-up period and preliminary adjustments.

8.1.1 Response Factor. A response factor must be determined for each compound that is to be measured,
either by testing or from reference sources. The response factor tests are required before placing the
analyzer into service, but do not have to be repeated at subsequent intervals.

8.1.1.1 Calibrate the instrument with the reference compound as specified in the applicable regulation.
Introduce the calibration gas mixture to the analyzer and record the observed meter reading. Introduce
zero gas until a stable reading is obtained. Make a total of three measurements by alternating between the
calibration gas and zero gas. Calculate the response factor for each repetition and the average response
factor.
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8.1.1.2 The instrument response factors for each of the individual VOC to be measured shall be less than
10 unless otherwise specified in the applicable regulation. When no instrument is available that meets this
specification when calibrated with the reference VOC specified in the applicable regulation, the available
instrument may be calibrated with one of the VOC to be measured, or any other VOC, so long as the
instrument then has a response factor of less than 10 for each of the individual VOC to be measured.

8.1.1.3 Alternatively, if response factors have been published for the compounds of interest for the
instrument or detector type, the response factor determination is not required, and existing results may be
referenced. Examples of published response factors for flame ionization and catalytic oxidation detectors
are included in References 1-3 of Section 17.0.

8.1.2 Calibration Precision. The calibration precision test must be completed prior to placing the analyzer
into service and at subsequent 3-month intervals or at the next use, whichever is later.

8.1.2.1 Make a total of three measurements by alternately using zero gas and the specified calibration
gas. Record the meter readings. Calculate the average algebraic difference between the meter readings
and the known value. Divide this average difference by the known calibration value and multiply by 100
to express the resulting calibration precision as a percentage.

8.1.2.2 The calibration precision shall be equal to or less than 10 percent of the calibration gas value.

8.1.3 Response Time. The response time test is required before placing the instrument into service. If a
modification to the sample pumping system or flow configuration is made that would change the response
time, a new test is required before further use.

8.1.3.1 Introduce zero gas into the instrument sample probe. When the meter reading has stabilized,
switch quickly to the specified calibration gas. After switching, measure the time required to attain 90
percent of the final stable reading. Perform this test sequence three times and record the results. Calculate
the average response time.

8.1.3.2 The instrument response time shall be equal to or less than 30 seconds. The instrument pump,
dilution probe (if any), sample probe, and probe filter that will be used during testing shall all be in place
during the response time determination.

8.2 Instrument Calibration. Calibrate the VOC monitoring instrument according to Section 10.0.
8.3 Individual Source Surveys.

8.3.1 Type I—Leak Definition Based on Concentration. Place the probe inlet at the surface of the
component interface where leakage could occur. Move the probe along the interface periphery while
observing the instrument readout. If an increased meter reading is observed, slowly sample the interface
where leakage is indicated until the maximum meter reading is obtained. Leave the probe inlet at this
maximum reading location for approximately two times the instrument response time. If the maximum
observed meter reading is greater than the leak definition in the applicable regulation, record and report
the results as specified in the regulation reporting requirements. Examples of the application of this
general technique to specific equipment types are:

8.3.1.1 Valves. The most common source of leaks from valves is the seal between the stem and housing.
Place the probe at the interface where the stem exits the packing gland and sample the stem
circumference. Also, place the probe at the interface of the packing gland take-up flange seat and sample
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the periphery. In addition, survey valve housings of multipart assembly at the surface of all interfaces
where a leak could occur.

8.3.1.2 Flanges and Other Connections. For welded flanges, place the probe at the outer edge of the
flange-gasket interface and sample the circumference of the flange. Sample other types of nonpermanent
joints (such as threaded connections) with a similar traverse.

8.3.1.3 Pumps and Compressors. Conduct a circumferential traverse at the outer surface of the pump or
compressor shaft and seal interface. If the source is a rotating shaft, position the probe inlet within 1 cm
of the shaft-seal interface for the survey. If the housing configuration prevents a complete traverse of the
shaft periphery, sample all accessible portions. Sample all other joints on the pump or compressor
housing where leakage could occur.

8.3.1.4 Pressure Relief Devices. The configuration of most pressure relief devices prevents sampling at
the sealing seat interface. For those devices equipped with an enclosed extension, or horn, place the probe
inlet at approximately the center of the exhaust area to the atmosphere.

8.3.1.5 Process Drains. For open drains, place the probe inlet at approximately the center of the area open
to the atmosphere. For covered drains, place the probe at the surface of the cover interface and conduct a
peripheral traverse.

8.3.1.6 Open-ended Lines or Valves. Place the probe inlet at approximately the center of the opening to
the atmosphere.

8.3.1.7 Seal System Degassing Vents and Accumulator Vents. Place the probe inlet at approximately the
center of the opening to the atmosphere.

8.3.1.8 Access door seals. Place the probe inlet at the surface of the door seal interface and conduct a
peripheral traverse.

8.3.2 Type II—“No Detectable Emission”. Determine the local ambient VOC concentration around the
source by moving the probe randomly upwind and downwind at a distance of one to two meters from the
source. If an interference exists with this determination due to a nearby emission or leak, the local
ambient concentration may be determined at distances closer to the source, but in no case shall the
distance be less than 25 centimeters. Then move the probe inlet to the surface of the source and determine
the concentration as outlined in Section 8.3.1. The difference between these concentrations determines
whether there are no detectable emissions. Record and report the results as specified by the regulation.
For those cases where the regulation requires a specific device installation, or that specified vents be
ducted or piped to a control device, the existence of these conditions shall be visually confirmed. When
the regulation also requires that no detectable emissions exist, visual observations and sampling surveys
are required. Examples of this technique are:

8.3.2.1 Pump or Compressor Seals. If applicable, determine the type of shaft seal. Perform a survey of
the local area ambient VOC concentration and determine if detectable emissions exist as described in
Section 8.3.2.

8.3.2.2 Seal System Degassing Vents, Accumulator Vessel Vents, Pressure Relief Devices. If applicable,
observe whether or not the applicable ducting or piping exists. Also, determine if any sources exist in the
ducting or piping where emissions could occur upstream of the control device. If the required ducting or

piping exists and there are no sources where the emissions could be vented to the atmosphere upstream of
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the control device, then it is presumed that no detectable emissions are present. If there are sources in the
ducting or piping where emissions could be vented or sources where leaks could occur, the sampling
surveys described in Section 8.3.2 shall be used to determine if detectable emissions exist.

8.3.3 Alternative Screening Procedure.

8.3.3.1 A screening procedure based on the formation of bubbles in a soap solution that is sprayed on a
potential leak source may be used for those sources that do not have continuously moving parts, that do
not have surface temperatures greater than the boiling point or less than the freezing point of the soap
solution, that do not have open areas to the atmosphere that the soap solution cannot bridge, or that do not
exhibit evidence of liquid leakage. Sources that have these conditions present must be surveyed using the
instrument technique of Section 8.3.1 or 8.3.2.

8.3.3.2 Spray a soap solution over all potential leak sources. The soap solution may be a commercially
available leak detection solution or may be prepared using concentrated detergent and water. A pressure
sprayer or squeeze bottle may be used to dispense the solution. Observe the potential leak sites to
determine if any bubbles are formed. If no bubbles are observed, the source is presumed to have no
detectable emissions or leaks as applicable. If any bubbles are observed, the instrument techniques of
Section 8.3.1 or 8.3.2 shall be used to determine if a leak exists, or if the source has detectable emissions,
as applicable.

9.0 Quality Control

Section| Quality control measure Effect

8.1.2 |Instrument calibration precision [Ensure precision and accuracy, respectively, of instrument
check response to standard.

10.0 |Instrument calibration

10.0 Calibration and Standardization

10.1 Calibrate the VOC monitoring instrument as follows. After the appropriate warm-up period and zero
internal calibration procedure, introduce the calibration gas into the instrument sample probe. Adjust the
instrument meter readout to correspond to the calibration gas value.

Note: If the meter readout cannot be adjusted to the proper value, a malfunction of the analyzer is
indicated and corrective actions are necessary before use.

11.0 Analytical Procedures[Reserved]

12.0 Data Analyses and Calculations[Reserved]
13.0 Method Performance[Reserved]

14.0 Pollution Prevention[Reserved]

15.0 Waste Management[Reserved]
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(b) After the installation of a collection and control system in compliance with § 60.755, the owner or operator shall
calculate the NMOC emission rate for purposes of determining when the system can be removed as provided in §
60.752(b)(2)(v), using the following equation:

Mnmoc = 1.89 x 1072 Qe Cnmoc

where,
Mnmoc = mass emission rate of NMOC, megagrams per year
Q, g = flow rate of landfill gas, cubic meters per minute

Cnmoc = NMOC concentration, parts per million by volume as hexane

(1) The flow rate of landfill gas, Q, g, shall be determined by measuring the total landfill gas flow rate at the common
header pipe that leads to the control device using a gas flow measuring device calibrated according to the
provisions of section 4 of Method 2E of appendix A of this part.

(2) The average NMOC concentration, Cymoc, shall be determined by collecting and analyzing landfill gas sampled from
the common header pipe before the gas moving or condensate removal equipment using the procedures in Method
25C or Method 18 of appendix A of this part. If using Method 18 of appendix A of this part, the minimum list of
compounds to be tested shall be those published in the most recent Compilation of Air Pollutant Emission Factors
(AP-42). The sample location on the common header pipe shall be before any condensate removal or other gas
refining units. The landfill owner or operator shall divide the NMOC concentration from Method 25C of appendix A
of this part by six to convert from Cyyoc as carbon to Cyyoc as hexane.

(3) The owner or operator may use another method to determine landfill gas flow rate and NMOC concentration if the
method has been approved by the Administrator.

(c) When calculating emissions for PSD purposes, the owner or operator of each MSW landfill subject to the provisions of
this subpart shall estimate the NMOC emission rate for comparison to the PSD major source and significance levels in
88§ 51.166 or 52.21 of this chapter using AP-42 or other approved measurement procedures.

(d) For the performance test required in § 60.752(b)(2)(iii)(B), Method 25, 25C, or Method 18 of appendix A of this part must
be used to determine compliance with the 98 weight-percent efficiency or the 20 ppmv outlet concentration level, unless
another method to demonstrate compliance has been approved by the Administrator as provided by § 60.752(b)(2)(i)(B).
Method 3 or 3A shall be used to determine oxygen for correcting the NMOC concentration as hexane to 3 percent. In
cases where the outlet concentration is less than 50 ppm NMOC as carbon (8 ppm NMOC as hexane), Method 25A
should be used in place of Method 25. If using Method 18 of appendix A of this part, the minimum list of compounds to
be tested shall be those published in the most recent Compilation of Air Pollutant Emission Factors (AP-42). The
following equation shall be used to calculate efficiency:

Control Efficiency = (NMOC;,, - NMOC,,,)/(NMOC;,)

where,
NMOC;, = mass of NMOC entering control device
NMOC,,; = mass of NMOC exiting control device
(e) For the performance test required in § 60.752(b)(2)(iii)(A), the net heating value of the combusted landfill gas as
determined in § 60.18(f)(3) is calculated from the concentration of methane in the landfill gas as measured by Method
3C. A minimum of three 30-minute Method 3C samples are determined. The measurement of other organic components,
hydrogen, and carbon monoxide is not applicable. Method 3C may be used to determine the landfill gas molecular weight

for calculating the flare gas exit velocity under § 60.18(f)(4).

[67 FR 9979, Mar. 12, 1996, as amended at 63 FR 32751, June 16, 1998; 65 FR 18908, Apr. 10, 2000; 65 FR 61778, Oct. 17, 2000; 71 FR
55127, Sept. 21, 2006]

§ 60.755 Compliance provisions.
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(a) Except as provided in § 60.752(b)(2)(i)(B), the specified methods in paragraphs (a)(1) through (a)(6) of this section shall
be used to determine whether the gas collection system is in compliance with § 60.752(b)(2)(ii).

(1) For the purposes of calculating the maximum expected gas generation flow rate from the landfill to determine
compliance with § 60.752(b)(2)(ii)(A)(7), one of the following equations shall be used. The k and L, kinetic factors
should be those published in the most recent Compilation of Air Pollutant Emission Factors (AP-42) or other site
specific values demonstrated to be appropriate and approved by the Administrator. If k has been determined as
specified in § 60.754(a)(4), the value of k determined from the test shall be used. A value of no more than 15 years
shall be used for the intended use period of the gas mover equipment. The active life of the landfill is the age of the
landfill plus the estimated number of years until closure.

(i) For sites with unknown year-to-year solid waste acceptance rate:
Qm =2Lo R (€7 - e7KY
where,
Qm = maximum expected gas generation flow rate, cubic meters per year
L, = methane generation potential, cubic meters per megagram solid waste
R = average annual acceptance rate, megagrams per year

k = methane generation rate constant, year™'

t = age of the landfill at equipment installation plus the time the owner or operator intends to use the gas
mover equipment or active life of the landfill, whichever is less. If the equipment is installed after closure, t is
the age of the landfill at installation, years

¢ = time since closure, years (for an active landfill c = 0 and e™¢ = 1)

(i) For sites with known year-to-year solid waste acceptance rate:

where,

Qm = maximum expected gas generation flow rate, cubic meters per year

k = methane generation rate constant, year™

Lo, = methane generation potential, cubic meters per megagram solid waste
M; = mass of solid waste in the ith section, megagrams

t; = age of the ith section, years

(iii) If a collection and control system has been installed, actual flow data may be used to project the maximum
expected gas generation flow rate instead of, or in conjunction with, the equations in paragraphs (a)(1) (i) and
(i) of this section. If the landfill is still accepting waste, the actual measured flow data will not equal the
maximum expected gas generation rate, so calculations using the equations in paragraphs (a)(1) (i) or (ii) or
other methods shall be used to predict the maximum expected gas generation rate over the intended period of
use of the gas control system equipment.

(2) For the purposes of determining sufficient density of gas collectors for compliance with § 60.752(b)(2)(ii)(A)(2), the
owner or operator shall design a system of vertical wells, horizontal collectors, or other collection devices,
satisfactory to the Administrator, capable of controlling and extracting gas from all portions of the landfill sufficient
to meet all operational and performance standards.

(3) For the purpose of demonstrating whether the gas collection system flow rate is sufficient to determine compliance
with § 60.752(b)(2)(ii)(A)(3), the owner or operator shall measure gauge pressure in the gas collection header at
each individual well, monthly. If a positive pressure exists, action shall be initiated to correct the exceedance within
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5 calendar days, except for the three conditions allowed under § 60.753(b). If negative pressure cannot be achieved
without excess air infiltration within 15 calendar days of the first measurement, the gas collection system shall be
expanded to correct the exceedance within 120 days of the initial measurement of positive pressure. Any attempted
corrective measure shall not cause exceedances of other operational or performance standards. An alternative
timeline for correcting the exceedance may be submitted to the Administrator for approval.

(4) Owners or operators are not required to expand the system as required in paragraph (a)(3) of this section during the
first 180 days after gas collection system startup.

(5) For the purpose of identifying whether excess air infiltration into the landfill is occurring, the owner or operator shall
monitor each well monthly for temperature and nitrogen or oxygen as provided in § 60.753(c). If a well exceeds one
of these operating parameters, action shall be initiated to correct the exceedance within 5 calendar days. If
correction of the exceedance cannot be achieved within 15 calendar days of the first measurement, the gas
collection system shall be expanded to correct the exceedance within 120 days of the initial exceedance. Any
attempted corrective measure shall not cause exceedances of other operational or performance standards. An
alternative timeline for correcting the exceedance may be submitted to the Administrator for approval.

(6) An owner or operator seeking to demonstrate compliance with § 60.752(b)(2)(ii)(A)(4) through the use of a
collection system not conforming to the specifications provided in § 60.759 shall provide information satisfactory
to the Administrator as specified in § 60.752(b)(2)(i)(C) demonstrating that off-site migration is being controlled.

(b) For purposes of compliance with § 60.753(a), each owner or operator of a controlled landfill shall place each well or
design component as specified in the approved design plan as provided in § 60.752(b)(2)(i). Each well shall be installed
no later than 60 days after the date on which the initial solid waste has been in place for a period of:

(1) 5years or more if active; or
(2) 2years or more if closed or at final grade.

(c) The following procedures shall be used for compliance with the surface methane operational standard as provided in §
60.753(d).

(1) After installation of the collection system, the owner or operator shall monitor surface concentrations of methane
along the entire perimeter of the collection area and along a pattern that traverses the landfill at 30 meter intervals
(or a site-specific established spacing) for each collection area on a quarterly basis using an organic vapor analyzer,
flame ionization detector, or other portable monitor meeting the specifications provided in paragraph (d) of this
section.

(2) The background concentration shall be determined by moving the probe inlet upwind and downwind outside the
boundary of the landfill at a distance of at least 30 meters from the perimeter wells.

(3) Surface emission monitoring shall be performed in accordance with section 4.3.1 of Method 21 of appendix A of
this part, except that the probe inlet shall be placed within 5 to 10 centimeters of the ground. Monitoring shall be
performed during typical meteorological conditions.

(4) Any reading of 500 parts per million or more above background at any location shall be recorded as a monitored
exceedance and the actions specified in paragraphs (c)(4) (i) through (v) of this section shall be taken. As long as
the specified actions are taken, the exceedance is not a violation of the operational requirements of § 60.753(d).

(i) The location of each monitored exceedance shall be marked and the location recorded.

(ii) Cover maintenance or adjustments to the vacuum of the adjacent wells to increase the gas collection in the
vicinity of each exceedance shall be made and the location shall be re-monitored within 10 calendar days of
detecting the exceedance.

(iii) If the re-monitoring of the location shows a second exceedance, additional corrective action shall be taken and
the location shall be monitored again within 10 days of the second exceedance. If the re-monitoring shows a
third exceedance for the same location, the action specified in paragraph (c)(4)(v) of this section shall be
taken, and no further monitoring of that location is required until the action specified in paragraph (c)(4)(v) has
been taken.

(iv) Any location that initially showed an exceedance but has a methane concentration less than 500 ppm methane
above background at the 10-day re-monitoring specified in paragraph (c)(4) (ii) or (iii) of this section shall be
re-monitored 1 month from the initial exceedance. If the 1-month remonitoring shows a concentration less
than 500 parts per million above background, no further monitoring of that location is required until the next
quarterly monitoring period. If the 1-month remonitoring shows an exceedance, the actions specified in
paragraph (c)(4) (iii) or (v) shall be taken.
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(v) For any location where monitored methane concentration equals or exceeds 500 parts per million above
background three times within a quarterly period, a new well or other collection device shall be installed within
120 calendar days of the initial exceedance. An alternative remedy to the exceedance, such as upgrading the
blower, header pipes or control device, and a corresponding timeline for installation may be submitted to the
Administrator for approval.

(5) The owner or operator shall implement a program to monitor for cover integrity and implement cover repairs as
necessary on a monthly basis.

(d) Each owner or operator seeking to comply with the provisions in paragraph (c) of this section shall comply with the
following instrumentation specifications and procedures for surface emission monitoring devices:

(1) The portable analyzer shall meet the instrument specifications provided in section 3 of Method 21 of appendix A of
this part, except that “methane” shall replace all references to VOC.

(2) The calibration gas shall be methane, diluted to a nominal concentration of 500 parts per million in air.

(3) To meet the performance evaluation requirements in section 3.1.3 of Method 21 of appendix A of this part, the
instrument evaluation procedures of section 4.4 of Method 21 of appendix A of this part shall be used.

(4) The calibration procedures provided in section 4.2 of Method 21 of appendix A of this part shall be followed
immediately before commencing a surface monitoring survey.

(e) The provisions of this subpart apply at all times, except during periods of start-up, shutdown, or malfunction, provided
that the duration of start-up, shutdown, or malfunction shall not exceed 5 days for collection systems and shall not
exceed 1 hour for treatment or control devices.

[61 FR 9919, Mar. 12, 1996, as amended at 63 FR 32752, June 16, 1998]

§ 60.756 Monitoring of operations.

Except as provided in § 60.752(b)(2)(i)(B),

(a) Each owner or operator seeking to comply with § 60.752(b)(2)(ii)(A) for an active gas collection system shall install a
sampling port and a thermometer, other temperature measuring device, or an access port for temperature
measurements at each wellhead and:

(1) Measure the gauge pressure in the gas collection header on a monthly basis as provided in § 60.755(a)(3); and
(2) Monitor nitrogen or oxygen concentration in the landfill gas on a monthly basis as provided in § 60.755(a)(5); and
(3) Monitor temperature of the landfill gas on a monthly basis as provided in § 60.755(a)(5).

(b) Each owner or operator seeking to comply with § 60.752(b)(2)(iii) using an enclosed combustor shall calibrate, maintain,
and operate according to the manufacturer's specifications, the following equipment.

(1) Atemperature monitoring device equipped with a continuous recorder and having a minimum accuracy of +1
percent of the temperature being measured expressed in degrees Celsius or +0.5 degrees Celsius, whichever is
greater. A temperature monitoring device is not required for boilers or process heaters with design heat input
capacity equal to or greater than 44 megawatts.

(2) A device that records flow to or bypass of the control device. The owner or operator shall either:

(i) Install, calibrate, and maintain a gas flow rate measuring device that shall record the flow to the control device
at least every 15 minutes; or

(iiy Secure the bypass line valve in the closed position with a car-seal or a lock-and-key type configuration. A visual
inspection of the seal or closure mechanism shall be performed at least once every month to ensure that the
valve is maintained in the closed position and that the gas flow is not diverted through the bypass line.

(c) Each owner or operator seeking to comply with § 60.752(b)(2)(iii) using an open flare shall install, calibrate, maintain, and
operate according to the manufacturer's specifications the following equipment:

(1) A heat sensing device, such as an ultraviolet beam sensor or thermocouple, at the pilot light or the flame itself to
indicate the continuous presence of a flame.

(2) A device that records flow to or bypass of the flare. The owner or operator shall either:
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of Air Pollutant Emission Factors, Volume I: Stationary Point and Area Sources (AP-42) or other approved measurement
procedures.

(d) For the performance test required in § 60.762(b)(2)(iii)(B), Method 25 or 25C (Method 25C may be used at the inlet only)
of appendix A of this part must be used to determine compliance with the 98 weight-percent efficiency or the 20 parts
per million by volume outlet concentration level, unless another method to demonstrate compliance has been approved
by the Administrator as provided by § 60.767(c)(2). Method 3, 3A, or 3C must be used to determine oxygen for correcting
the NMOC concentration as hexane to 3 percent. In cases where the outlet concentration is less than 50 ppm NMOC as
carbon (8 ppm NMOC as hexane), Method 25A should be used in place of Method 25. Method 18 may be used in
conjunction with Method 25A on a limited basis (compound specific, e.g., methane) or Method 3C may be used to
determine methane. The methane as carbon should be subtracted from the Method 25A total hydrocarbon value as
carbon to give NMOC concentration as carbon. The landowner or operator must divide the NMOC concentration as
carbon by 6 to convert from the CNMOC as carbon to CNMOC as hexane. Equation 4 must be used to calculate
efficiency:

Where:
NMOC;, = Mass of NMOC entering control device.

NMOC,t = Mass of NMOC exiting control device.

(e) For the performance test required in § 60.762(b)(2)(iii)(A), the net heating value of the combusted landfill gas as
determined in § 60.18(f)(3) is calculated from the concentration of methane in the landfill gas as measured by Method
3C. A minimum of three 30-minute Method 3C samples are determined. The measurement of other organic components,
hydrogen, and carbon monoxide is not applicable. Method 3C may be used to determine the landfill gas molecular weight
for calculating the flare gas exit velocity under § 60.18(f)(4).

(1) Within 60 days after the date of completing each performance test (as defined in § 60.8), the owner or operator

must submit the results of the performance tests, including any associated fuel analyses, required by § 60.764(b)
or (d) according to § 60.767(i)(1).

(2) [Reserved]

§ 60.765 Compliance provisions.

(a) Except as provided in § 60.767(c)(2), the specified methods in paragraphs (a)(1) through (6) of this section must be used
to determine whether the gas collection system is in compliance with § 60.762(b)(2)(ii).

(1) For the purposes of calculating the maximum expected gas generation flow rate from the landfill to determine
compliance with § 60.762(b)(2)(ii)(C)(7), either Equation 5 or Equation 6 must be used. The methane generation
rate constant (k) and methane generation potential (L,) kinetic factors should be those published in the most recent
Compilation of Air Pollutant Emission Factors (AP-42) or other site specific values demonstrated to be appropriate
and approved by the Administrator. If k has been determined as specified in § 60.764(a)(4), the value of k
determined from the test must be used. A value of no more than 15 years must be used for the intended use period
of the gas mover equipment. The active life of the landfill is the age of the landfill plus the estimated number of
years until closure.

(i) For sites with unknown year-to-year solid waste acceptance rate:
Where:
Qm = Maximum expected gas generation flow rate, cubic meters per year.
Lo, = Methane generation potential, cubic meters per megagram solid waste.
R = Average annual acceptance rate, megagrams per year.

k = Methane generation rate constant, year™".
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t = Age of the landfill at equipment installation plus the time the owner or operator intends to use the gas mover equipment or
active life of the landfill, whichever is less. If the equipment is installed after closure, t is the age of the landfill at installation,
years.

¢ = Time since closure, years (for an active landfill c = 0 and e7™¢ = 1).

(ii) For sites with known year-to-year solid waste acceptance rate:

Where:

Qm = Maximum expected gas generation flow rate, cubic meters per year.

k = Methane generation rate constant, year™".

Lo, = Methane generation potential, cubic meters per megagram solid waste.
M; = Mass of solid waste in the ith section, megagrams.

t; = Age of the ith section, years.

(iii) If a collection and control system has been installed, actual flow data may be used to project the maximum
expected gas generation flow rate instead of, or in conjunction with, Equation 5 or Equation 6 in paragraphs (a)
(1)(i) and (ii) of this section. If the landfill is still accepting waste, the actual measured flow data will not equal
the maximum expected gas generation rate, so calculations using Equation 5 or Equation 6 in paragraphs (a)
(1)(i) or (ii) of this section or other methods must be used to predict the maximum expected gas generation
rate over the intended period of use of the gas control system equipment.

(2) For the purposes of determining sufficient density of gas collectors for compliance with § 60.762(b)(2)(ii)(C)(2), the
owner or operator must design a system of vertical wells, horizontal collectors, or other collection devices,
satisfactory to the Administrator, capable of controlling and extracting gas from all portions of the landfill sufficient
to meet all operational and performance standards.

(3) For the purpose of demonstrating whether the gas collection system flow rate is sufficient to determine compliance
with § 60.762(b)(2)(ii)(C)(3), the owner or operator must measure gauge pressure in the gas collection header
applied to each individual well, monthly. If a positive pressure exists, action must be initiated to correct the
exceedance within 5 calendar days, except for the three conditions allowed under § 60.763(b). Any attempted
corrective measure must not cause exceedances of other operational or performance standards.

(i) If negative pressure cannot be achieved without excess air infiltration within 15 calendar days of the first
measurement of positive pressure, the owner or operator must conduct a root cause analysis and correct the
exceedance as soon as practicable, but no later than 60 days after positive pressure was first measured. The
owner or operator must keep records according to § 60.768(e)(3).

(i) If corrective actions cannot be fully implemented within 60 days following the positive pressure measurement
for which the root cause analysis was required, the owner or operator must also conduct a corrective action
analysis and develop an implementation schedule to complete the corrective action(s) as soon as practicable,
but no more than 120 days following the positive pressure measurement. The owner or operator must submit
the items listed in § 60.767(g)(7) as part of the next annual report. The owner or operator must keep records
according to § 60.768(e)(4).

(iii) If corrective action is expected to take longer than 120 days to complete after the initial exceedance, the owner
or operator must submit the root cause analysis, corrective action analysis, and corresponding
implementation timeline to the Administrator, according to § 60.767(g)(7) and § 60.767(j). The owner or
operator must keep records according to § 60.768(e)(5).

(4) [Reserved]

(5) For the purpose of identifying whether excess air infiltration into the landfill is occurring, the owner or operator must
monitor each well monthly for temperature as provided in § 60.763(c). If a well exceeds the operating parameter for
temperature, action must be initiated to correct the exceedance within 5 calendar days. Any attempted corrective
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measure must not cause exceedances of other operational or performance standards.

(i) If alandfill gas temperature less than 55 degrees Celsius (131 degrees Fahrenheit) cannot be achieved within
15 calendar days of the first measurement of landfill gas temperature greater than 55 degrees Celsius (131
degrees Fahrenheit), the owner or operator must conduct a root cause analysis and correct the exceedance as
soon as practicable, but no later than 60 days after a landfill gas temperature greater than 55 degrees Celsius
(131 degrees Fahrenheit) was first measured. The owner or operator must keep records according to §
60.768(e)(3).

(i) If corrective actions cannot be fully implemented within 60 days following the positive pressure or elevated
temperature measurement for which the root cause analysis was required, the owner or operator must also
conduct a corrective action analysis and develop an implementation schedule to complete the corrective
action(s) as soon as practicable, but no more than 120 days following the measurement of landfill gas
temperature greater than 55 degrees Celsius (131 degrees Fahrenheit) or positive pressure. The owner or
operator must submit the items listed in § 60.767(g)(7) as part of the next annual report. The owner or
operator must keep records according to § 60.768(e)(4).

(iii) If corrective action is expected to take longer than 120 days to complete after the initial exceedance, the owner
or operator must submit the root cause analysis, corrective action analysis, and corresponding
implementation timeline to the Administrator, according to § 60.767(g)(7) and § 60.767(j). The owner or
operator must keep records according to § 60.768(e)(5).

(6) An owner or operator seeking to demonstrate compliance with § 60.762(b)(2)(ii)(C)(4) through the use of a
collection system not conforming to the specifications provided in § 60.769 must provide information satisfactory
to the Administrator as specified in § 60.767(c)(3) demonstrating that off-site migration is being controlled.

(b) For purposes of compliance with § 60.763(a), each owner or operator of a controlled landfill must place each well or
design component as specified in the approved design plan as provided in § 60.767(c). Each well must be installed no
later than 60 days after the date on which the initial solid waste has been in place for a period of:

(1) Five (5) years or more if active; or
(2) Two (2) years or more if closed or at final grade.

(c) The following procedures must be used for compliance with the surface methane operational standard as provided in §
60.763(d).

(1) After installation and startup of the gas collection system, the owner or operator must monitor surface
concentrations of methane along the entire perimeter of the collection area and along a pattern that traverses the
landfill at 30 meter intervals (or a site-specific established spacing) for each collection area on a quarterly basis
using an organic vapor analyzer, flame ionization detector, or other portable monitor meeting the specifications
provided in paragraph (d) of this section.

(2) The background concentration must be determined by moving the probe inlet upwind and downwind outside the
boundary of the landfill at a distance of at least 30 meters from the perimeter wells.

(3) Surface emission monitoring must be performed in accordance with section 8.3.1 of Method 21 of appendix A of
this part, except that the probe inlet must be placed within 5 to 10 centimeters of the ground. Monitoring must be
performed during typical meteorological conditions.

(4) Any reading of 500 parts per million or more above background at any location must be recorded as a monitored
exceedance and the actions specified in paragraphs (c)(4)(i) through (v) of this section must be taken. As long as
the specified actions are taken, the exceedance is not a violation of the operational requirements of § 60.763(d).

(i) The location of each monitored exceedance must be marked and the location and concentration recorded.

(ii) Cover maintenance or adjustments to the vacuum of the adjacent wells to increase the gas collection in the
vicinity of each exceedance must be made and the location must be re-monitored within 10 calendar days of
detecting the exceedance.

(iii) If the re-monitoring of the location shows a second exceedance, additional corrective action must be taken
and the location must be monitored again within 10 days of the second exceedance. If the re-monitoring
shows a third exceedance for the same location, the action specified in paragraph (c)(4)(v) of this section
must be taken, and no further monitoring of that location is required until the action specified in paragraph (c)
(4)(v) of this section has been taken.
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(iv) Any location that initially showed an exceedance but has a methane concentration less than 500 ppm methane
above background at the 10-day re-monitoring specified in paragraph (c)(4)(ii) or (iii) of this section must be
re-monitored 1 month from the initial exceedance. If the 1-month re-monitoring shows a concentration less
than 500 parts per million above background, no further monitoring of that location is required until the next
quarterly monitoring period. If the 1-month re-monitoring shows an exceedance, the actions specified in
paragraph (c)(4)(iii) or (v) of this section must be taken.

(v) For any location where monitored methane concentration equals or exceeds 500 parts per million above
background three times within a quarterly period, a new well or other collection device must be installed within
120 calendar days of the initial exceedance. An alternative remedy to the exceedance, such as upgrading the
blower, header pipes or control device, and a corresponding timeline for installation may be submitted to the
Administrator for approval.

(5) The owner or operator must implement a program to monitor for cover integrity and implement cover repairs as
necessary on a monthly basis.

(d) Each owner or operator seeking to comply with the provisions in paragraph (c) of this section or § 60.764(a)(6) must
comply with the following instrumentation specifications and procedures for surface emission monitoring devices:

(1) The portable analyzer must meet the instrument specifications provided in section 6 of Method 21 of appendix A of
this part, except that “methane” replaces all references to “VOC".

(2) The calibration gas must be methane, diluted to a nominal concentration of 500 parts per million in air.

(3) To meet the performance evaluation requirements in section 8.1 of Method 21 of appendix A of this part, the
instrument evaluation procedures of section 8.1 of Method 21 of appendix A of this part must be used.

(4) The calibration procedures provided in sections 8 and 10 of Method 21 of appendix A of this part must be followed
immediately before commencing a surface monitoring survey.

(e) The provisions of this subpart apply at all times, including periods of startup, shutdown or malfunction. During periods of
startup, shutdown, and malfunction, you must comply with the work practice specified in § 60.763(e) in lieu of the
compliance provisions in § 60.765.

[87 FR 59368, Aug. 29, 2016, as amended at 85 FR 17261, Mar. 26, 2020]

§ 60.766 Monitoring of operations.

Except as provided in § 60.767(c)(2):

(a) Each owner or operator seeking to comply with § 60.762(b)(2)(ii)(C) for an active gas collection system must install a
sampling port and a thermometer, other temperature measuring device, or an access port for temperature
measurements at each wellhead and:

(1) Measure the gauge pressure in the gas collection header on a monthly basis as provided in § 60.765(a)(3); and
(2) Monitor nitrogen or oxygen concentration in the landfill gas on a monthly basis as follows:

(i) The nitrogen level must be determined using Method 3C, unless an alternative test method is established as
allowed by § 60.767(c)(2).

(i) Unless an alternative test method is established as allowed by § 60.767(c)(2), the oxygen level must be
determined by an oxygen meter using Method 3A, 3C, or ASTM D6522-11 (incorporated by reference, see §
60.17). Determine the oxygen level by an oxygen meter using Method 3A, 3C, or ASTM D6522-11 (if sample
location is prior to combustion) except that:

(A) The span must be set between 10 and 12 percent oxygen;

(B) A data recorder is not required;

(C) Only two calibration gases are required, a zero and span;

(D) A calibration error check is not required;

(E) The allowable sample bias, zero drift, and calibration drift are +10 percent.

(iiiy A portable gas composition analyzer may be used to monitor the oxygen levels provided:
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Deviations for continuous emission monitors or numerical continuous parameter monitors must be determined using a
3-hour monitoring block average. Beginning no later than September 28, 2021, the collection and control system design
plan may include for approval collection and control systems that include any alternatives to the operational standards,

test methods, procedures, compliance measures, monitoring, recordkeeping, or reporting provisions, as provided in §
63.1981(d)(2).

(b) If you own or operate a bioreactor that is located at an MSW landfill that is not permanently closed and has a design
capacity equal to or greater than 2.5 million Mg and 2.5 million m3, then you must meet the requirements of this subpart,
including requirements in paragraphs (b)(1) and (2) of this section.

(1) You must comply with this subpart starting on the date you are required to install the gas collection and control
system.

(2) You must extend the collection and control system into each new cell or area of the bioreactor prior to initiating
liquids addition in that area.

(c) Atall times, beginning no later than September 27, 2021, the owner or operator must operate and maintain any affected
source, including associated air pollution control equipment and monitoring equipment, in a manner consistent with
safety and good air pollution control practices for minimizing emissions. The general duty to minimize emissions does
not require the owner or operator to make any further efforts to reduce emissions if the requirements of this subpart
have been achieved. Determination of whether a source is operating in compliance with operation and maintenance
requirements will be based on information available to the Administrator which may include, but is not limited to,

monitoring results, review of operation and maintenance procedures, review of operation and maintenance records, and
inspection of the source.

§ 63.1957 Requirements for gas collection and control system installation and removal.

(a) Operation. Operate the collection and control device in accordance with the provisions of §§ 63.1958, 63.1960, and
63.1961.

(b) Removal criteria. The collection and control system may be capped, removed, or decommissioned if the following criteria
are met:

(1) The landfill is a closed landfill (as defined in § 63.1990). A closure report must be submitted to the Administrator as
provided in § 63.1981(f);

(2) The gas collection and control system has been in operation a minimum of 15 years or the landfill owner or operator

demonstrates that the gas collection and control system will be unable to operate for 15 years due to declining gas
flow; and

(3) Following the procedures specified in § 63.1959(c), the calculated NMOC emission rate at the landfill is less than 50

Mg/yr on three successive test dates. The test dates must be no less than 90 days apart, and no more than 180
days apart.

§ 63.1958 Operational standards for collection and control systems.

Each owner or operator of an MSW landfill with a gas collection and control system used to comply with the provisions of §
63.1957 must:

(a) Operate the collection system such that gas is collected from each area, cell, or group of cells in the MSW landfill in
which solid waste has been in place for:

(1) 5years or more if active; or
(2) 2years or more if closed or at final grade;
(b) Operate the collection system with negative pressure at each wellhead except under the following conditions:

(1) Afire or increased well temperature. The owner or operator must record instances when positive pressure occurs in
efforts to avoid a fire. These records must be submitted with the semi-annual reports as provided in § 63.1981(h);

(2) Use of a geomembrane or synthetic cover. The owner or operator must develop acceptable pressure limits in the
design plan;

(3) A decommissioned well. A well may experience a static positive pressure after shut down to accommodate for
declining flows. All design changes must be approved by the Administrator as specified in § 63.1981(d)(2);
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(c) Operate each interior wellhead in the collection system as specified in 40 CFR 60.753(c), until the landfill owner or
operator elects to meet the operational standard for temperature in paragraph (c)(1) of this section.

(1) Beginning no later than September 27, 2021, operate each interior wellhead in the collection system with a landfill
gas temperature less than 62.8 degrees Celsius (145 degrees Fahrenheit).

(2) The owner or operator may establish a higher operating temperature value at a particular well. A higher operating
value demonstration must be submitted to the Administrator for approval and must include supporting data
demonstrating that the elevated parameter neither causes fires nor significantly inhibits anaerobic decomposition
by killing methanogens. The demonstration must satisfy both criteria in order to be approved (i.e., neither causing
fires nor killing methanogens is acceptable).

(d)

(1) Operate the collection system so that the methane concentration is less than 500 parts per million (ppm) above
background at the surface of the landfill. To determine if this level is exceeded, the owner or operator must conduct
surface testing around the perimeter of the collection area and along a pattern that traverses the landfill at no more
than 30-meter intervals and where visual observations indicate elevated concentrations of landfill gas, such as
distressed vegetation and cracks or seeps in the cover. The owner or operator may establish an alternative
traversing pattern that ensures equivalent coverage. A surface monitoring design plan must be developed that
includes a topographical map with the monitoring route and the rationale for any site-specific deviations from the
30-meter intervals. Areas with steep slopes or other dangerous areas may be excluded from the surface testing.

(2) Beginning no later than September 27, 2021, the owner or operator must:

(i) Conduct surface testing using an organic vapor analyzer, flame ionization detector, or other portable monitor
meeting the specifications provided in § 63.1960(d).

(i) Conduct surface testing at all cover penetrations. Thus, the owner or operator must monitor any cover

penetrations that are within an area of the landfill where waste has been placed and a gas collection system is
required.

(iiiy Determine the latitude and longitude coordinates of each exceedance using an instrument with an accuracy of
at least 4 meters. The coordinates must be in decimal degrees with at least five decimal places.

(e) Operate the system as specified in § 60.753(e) of this chapter, except:

(1) Beginning no later than September 27, 2021, operate the system in accordance to § 63.1955(c) such that all

collected gases are vented to a control system designed and operated in compliance with § 63.1959(b)(2)(jii). In
the event the collection or control system is not operating:

(i) The gas mover system must be shut down and all valves in the collection and control system contributing to

venting of the gas to the atmosphere must be closed within 1 hour of the collection or control system not
operating; and

(ii) Efforts to repair the collection or control system must be initiated and completed in a manner such that
downtime is kept to a minimum, and the collection and control system must be returned to operation.

(2) [Reserved]
(f) Operate the control system at all times when the collected gas is routed to the system.

(9) If monitoring demonstrates that the operational requirements in paragraph (b), (c), or (d) of this section are not met,
corrective action must be taken as specified in § 63.1960(a)(3) and (5) or (c). If corrective actions are taken as specified
in § 63.1960, the monitored exceedance is not a deviation of the operational requirements in this section.

[85 FR 17261, Mar. 26, 2020, as amended at 85 FR 64400, Oct. 13, 2020]

§ 63.1959 NMOC calculation procedures.

(a) Calculate the NMOC emission rate using the procedures specified in § 60.754(a) of this chapter, except:

(1) NMOC emission rate. Beginning no later than September 27, 2021 the landfill owner or operator must calculate the
NMOC emission rate using either Equation 1 provided in paragraph (a)(1)(i) of this section or Equation 2 provided in
paragraph (a)(1)(ii) of this section. Both Equation 1 and Equation 2 may be used if the actual year-to-year solid
waste acceptance rate is known, as specified in paragraph (a)(1)(i) of this section, for part of the life of the landfill
and the actual year-to-year solid waste acceptance rate is unknown, as specified in paragraph (a)(1)(ii) of this
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section, for part of the life of the landfill. The values to be used in both Equation 1 and Equation 2 are 0.05 per year
for k, 170 cubic meters per megagram (m3/Mg) for Lo, and 4,000 parts per million by volume (ppmv) as hexane for
the Cymoc. For landfills located in geographical areas with a 30-year annual average precipitation of less than 25

inches, as measured at the nearest representative official meteorologic site, the k value to be used is 0.02 per year.

(i)
(A) Equation 1 must be used if the actual year-to-year solid waste acceptance rate is known.

Where:
Mnmoc = Total NMOC emission rate from the landfill, Mg/yr.
k = Methane generation rate constant, year-1.
L, = Methane generation potential, m®/Mg solid waste.
M; = Mass of solid waste in the ith section, Mg.
tj = Age of the ith section, years.
Cnmoc = Concentration of NMOC, ppmv as hexane.

3.6 x 10-9 = Conversion factor.

(B) The mass of nondegradable solid waste may be subtracted from the total mass of solid waste in a

particular section of the landfill when calculating the value for M; if documentation of the nature and
amount of such wastes is maintained.

(ii)
(A) Equation 2 must be used if the actual year-to-year solid waste acceptance rate is unknown.

Where:
Mnmoc = Mass emission rate of NMOC, Mg/yr.
L, = Methane generation potential, m3/Mg solid waste.
R = Average annual acceptance rate, Mg/yr.
k = Methane generation rate constant, year™.
t = Age of landfill, years.
Cnmoc = Concentration of NMOC, ppmv as hexane.
¢ = Time since closure, years; for active landfill c=0 and eke=1,

3.6 x 1079 = Conversion factor.

(B) The mass of nondegradable solid waste may be subtracted from the total mass of solid waste in a
particular section of the landfill when calculating the value of R, if documentation of the nature and
amount of such wastes is maintained.

(2) Tier 1. The owner or operator must compare the calculated NMOC mass emission rate to the standard of 50 Mg/yr.
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(i) If the NMOC emission rate calculated in paragraph (a)(1) of this section is less than 50 Mg/yr, then the landfill
owner or operator must submit an NMOC emission rate report according to § 63.1981(c) and must recalculate
the NMOC mass emission rate annually as required under paragraph (b) of this section.

(i) If the calculated NMOC emission rate as calculated in paragraph (a)(1) of this section is equal to or greater
than 50 Mg/yr, then the landfill owner must either:

(A) Submit a gas collection and control system design plan within 1 year as specified in § 63.1981(d) and
install and operate a gas collection and control system within 30 months of the first annual report in
which the NMOC emission rate equals or exceeds 50 Mg/yr, according to paragraphs (b)(2)(ii) and (iii) of
this section;

(B) Determine a site-specific NMOC concentration and recalculate the NMOC emission rate using the Tier 2
procedures provided in paragraph (a)(3) of this section; or

(C) Determine a site-specific methane generation rate constant and recalculate the NMOC emission rate
using the Tier 3 procedures provided in paragraph (a)(4) of this section.

(3) Tier 2. The landfill owner or operator must determine the site-specific NMOC concentration using the following
sampling procedure. The landfill owner or operator must install at least two sample probes per hectare, evenly
distributed over the landfill surface that has retained waste for at least 2 years. If the landfill is larger than 25
hectares in area, only 50 samples are required. The probes should be evenly distributed across the sample area.
The sample probes should be located to avoid known areas of nondegradable solid waste. The owner or operator
must collect and analyze one sample of landfill gas from each probe to determine the NMOC concentration using
EPA Method 25 or 25C of appendix A-7 to part 60. Taking composite samples from different probes into a single
cylinder is allowed; however, equal sample volumes must be taken from each probe. For each composite, the
sampling rate, collection times, beginning and ending cylinder vacuums, or alternative volume measurements must
be recorded to verify that composite volumes are equal. Composite sample volumes should not be less than one
liter unless evidence can be provided to substantiate the accuracy of smaller volumes. Terminate compositing
before the cylinder approaches ambient pressure where measurement accuracy diminishes. If more than the
required number of samples are taken, all samples must be used in the analysis. The landfill owner or operator
must divide the NMOC concentration from EPA Method 25 or 25C of appendix A-7 to part 60 by 6 to convert from
Cnmoc as carbon to Cymoc as hexane. If the landfill has an active or passive gas removal system in place, EPA
Method 25 or 25C samples may be collected from these systems instead of surface probes provided the removal
system can be shown to provide sampling as representative as the two sampling probe per hectare requirement.
For active collection systems, samples may be collected from the common header pipe. The sample location on the
common header pipe must be before any gas moving, condensate removal, or treatment system equipment. For
active collection systems, a minimum of three samples must be collected from the header pipe.

(i) Within 60 days after the date of completing each performance test (as defined in § 63.7 of subpart A), the
owner or operator must submit the results according to § 63.1981(I)(1).

(ii) The landfill owner or operator must recalculate the NMOC mass emission rate using Equation 1 or Equation 2
provided in paragraph (a)(1)(i) or (ii) of this section and use the average site-specific NMOC concentration
from the collected samples instead of the default value provided in paragraph (a)(1) of this section.

(iii) If the resulting NMOC mass emission rate is less than 50 Mg/yr, then the owner or operator must submit a
periodic estimate of NMOC emissions in an NMOC emission rate report according to § 63.1981(c) and must
recalculate the NMOC mass emission rate annually as required under paragraph (b) of this section. The site-
specific NMOC concentration must be retested every 5 years using the methods specified in this section.

(iv) If the NMOC mass emission rate as calculated using the Tier 2 site-specific NMOC concentration is equal to or
greater than 50 Mg/yr, the landfill owner or operator must either:

(A) Submit a gas collection and control system design plan within 1 year as specified in § 63.1981(d) and

install and operate a gas collection and control system within 30 months according to paragraphs (b)(2)
(i) and (iii) of this section; or

(B) Determine a site-specific methane generation rate constant and recalculate the NMOC emission rate

using the site-specific methane generation rate using the Tier 3 procedures specified in paragraph (a)(4)
of this section.

(4) Tier 3. The site-specific methane generation rate constant must be determined using the procedures provided in
EPA Method 2E of appendix A-1 to part 60 of this chapter. The landfill owner or operator must estimate the NMOC
mass emission rate using Equation 1 or Equation 2 in paragraph (a)(1)(i) or (i) of this section and using a site-
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specific methane generation rate constant, and the site-specific NMOC concentration as determined in paragraph
(a)(3) of this section instead of the default values provided in paragraph (a)(1) of this section. The landfill owner or
operator must compare the resulting NMOC mass emission rate to the standard of 50 Mg/yr.

(i) If the NMOC mass emission rate as calculated using the Tier 2 site-specific NMOC concentration and Tier 3
site-specific methane generation rate is equal to or greater than 50 Mg/yr, the owner or operator must:

(A) Submit a gas collection and control system design plan within 1 year as specified in § 63.1981(d) and
install and operate a gas collection and control system within 30 months of the first annual report in

which the NMOC emission rate equals or exceeds 50 Mg/yr, according to paragraphs (b)(2)(ii) and (iii) of
this section.

(B) [Reserved]

(ii) If the NMOC mass emission rate is less than 50 Mg/yr, then the owner or operator must recalculate the NMOC
mass emission rate annually using Equation 1 or Equation 2 in paragraph (a)(1) of this section and using the
site-specific Tier 2 NMOC concentration and Tier 3 methane generation rate constant and submit a periodic
NMOC emission rate report as provided in § 63.1981(c). The calculation of the methane generation rate

constant is performed only once, and the value obtained from this test must be used in all subsequent annual
NMOC emission rate calculations.

(5) Other methods. The owner or operator may use other methods to determine the NMOC concentration or a site-

specific methane generation rate constant as an alternative to the methods required in paragraphs (a)(3) and (4) of
this section if the method has been approved by the Administrator.

(b) Each owner or operator of an affected source having a design capacity equal to or greater than 2.5 million Mg and 2.5

million m3 must either comply with paragraph (b)(2) of this section or calculate an NMOC emission rate for the landfill

using the procedures specified in paragraph (a) of this section. The NMOC emission rate must be recalculated annually,
except as provided in § 63.1981(c)(1)(ii)(A).

(1) If the calculated NMOC emission rate is less than 50 Mg/yr, the owner or operator must:

(i) Submit an annual NMOC emission rate emission report to the Administrator, except as provided for in §
63.1981(c)(1)(ii); and

(ii) Recalculate the NMOC emission rate annually using the procedures specified in paragraph (a)(1) of this

section until such time as the calculated NMOC emission rate is equal to or greater than 50 Mg/yr, or the
landfill is closed.

(A) If the calculated NMOC emission rate, upon initial calculation or annual recalculation required in
paragraph (b) of this section, is equal to or greater than 50 Mg/yr, the owner or operator must either:

comply with paragraph (b)(2) of this section or calculate NMOC emissions using the next higher tier in
paragraph (a) of this section.

(B) If the landfill is permanently closed, a closure report must be submitted to the Administrator as provided
forin § 63.1981(f).

(2) If the calculated NMOC emission rate is equal to or greater than 50 Mg/yr using Tier 1, 2, or 3 procedures, the owner
or operator must either:

(i) Submit a collection and control system design plan prepared by a professional engineer to the Administrator
within 1 year as specified in § 63.1981(d) or calculate NMOC emissions using the next higher tier in paragraph

(a) of this section. The collection and control system must meet the requirements in paragraphs (b)(2)(ii) and
(i) of this section.

(ii) Collection system. Install and start up a collection and control system that captures the gas generated within
the landfill as required by paragraphs (b)(2)(ii)(B) or (C) and (b)(2)(iii) of this section within 30 months after:

(A) The first annual report in which the NMOC emission rate equals or exceeds 50 Mg/yr, unless Tier 2 or Tier
3 sampling demonstrates that the NMOC emission rate is less than 50 Mg.

(B) An active collection system must:

(7) Be designed to handle the maximum expected gas flow rate from the entire area of the landfill that
warrants control over the intended use period of the gas control system equipment;

(2) Collect gas from each area, cell, or group of cells in the landfill in which the initial solid waste has
been placed for a period of 5 years or more if active; or 2 years or more if closed or at final grade;
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(3) Collect gas at a sufficient extraction rate; and
(4) Be designed to minimize off-site migration of subsurface gas.

(C) A passive collection system must:
(7) Comply with the provisions specified in paragraphs (b)(2)(ii)(B)(1), (2), and (3) of this section; and

(2) Be installed with liners on the bottom and all sides in all areas in which gas is to be collected. The
liners must be installed as required under § 258.40 of this chapter.

(iii) Control system. Route all the collected gas to a control system that complies with the requirements in either
paragraph (b)(2)(iii)(A), (B), or (C) of this section.

(A) A non-enclosed flare designed and operated in accordance with the parameters established in § 63.11(b)
except as noted in paragraph (e) of this section; or

(B) A control system designed and operated to reduce NMOC by 98 weight-percent, or, when an enclosed
combustion device is used for control, to either reduce NMOC by 98 weight-percent or reduce the outlet
NMOC concentration to less than 20 ppmy, dry basis as hexane at 3-percent oxygen. The reduction
efficiency or ppmv must be established by an initial performance test to be completed no later than 180
days after the initial startup of the approved control system using the test methods specified in
paragraph (e) of this section. The performance test is not required for boilers and process heaters with
design heat input capacities equal to or greater than 44 megawatts that burn landfill gas for compliance
with this subpart.

(1) If aboiler or process heater is used as the control device, the landfill gas stream must be introduced
into the flame zone.

(2) The control device must be operated within the parameter ranges established during the initial or
most recent performance test. The operating parameters to be monitored are specified in §§
63.1961(b) through (e);

(C) Atreatment system that processes the collected gas for subsequent sale or beneficial use such as fuel
for combustion, production of vehicle fuel, production of high-British thermal unit (Btu) gas for pipeline
injection, or use as a raw material in a chemical manufacturing process. Venting of treated landfill gas to
the ambient air is not allowed. If the treated landfill gas cannot be routed for subsequent sale or
beneficial use, then the treated landfill gas must be controlled according to either paragraph (b)(2)(iii)(A)
or (B) of this section.

(D) All emissions from any atmospheric vent from the gas treatment system are subject to the requirements

of paragraph (b)(2)(iii)(A) or (B) of this section. For purposes of this subpart, atmospheric vents located
on the condensate storage tank are not part of the treatment system and are exempt from the
requirements of paragraph (b)(2)(iii)(A) or (B) of this section.

(c) After the installation and startup of a collection and control system in compliance with this subpart, the owner or

operator must calculate the NMOC emission rate for purposes of determining when the system can be capped, removed,
or decommissioned as provided in § 63.1957(b)(3), using Equation 3:

Where:
Mnmoc = Mass emission rate of NMOC, Mg/yr.
Qg = Flow rate of landfill gas, m® per minute.
Cnmoc = Average NMOC concentration, ppmv as hexane.
1.89 x 1073 = Conversion factor.
(1) The flow rate of landfill gas, Q, g, must be determined by measuring the total landfill gas flow rate at the common

header pipe that leads to the control system using a gas flow measuring device calibrated according to the
provisions of section 10 of EPA Method 2E of appendix A-1 of part 60.
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(2) The average NMOC concentration, Cymoc, must be determined by collecting and analyzing landfill gas sampled
from the common header pipe before the gas moving or condensate removal equipment using the procedures in
EPA Method 25 or 25C of appendix A-7 to part 60 of this chapter. The sample location on the common header pipe
must be before any condensate removal or other gas refining units. The landfill owner or operator must divide the
NMOC concentration from EPA Method 25 or 25C of appendix A-7 to part 60 by 6 to convert from Cywoc as carbon
to Cnmoc as hexane.

(3) The owner or operator may use another method to determine landfill gas flow rate and NMOC concentration if the
method has been approved by the Administrator.

(i) Wwithin 60 days after the date of completing each performance test (as defined in § 63.7), the owner or

operator must submit the results of the performance test, including any associated fuel analyses, according to
§ 63.1981(I)(1).

(ii) [Reserved]

(d) For the performance test required in § 63.1959(b)(2)(iii)(B), EPA Method 25 or 25C (EPA Method 25C of appendix A-7 to
part 60 of this chapter may be used at the inlet only) of appendix A of this part must be used to determine compliance
with the 98 weight-percent efficiency or the 20- ppmv outlet concentration level, unless another method to demonstrate
compliance has been approved by the Administrator as provided by § 63.1981(d)(2). EPA Method 3, 3A, or 3C of
appendix A-7 to part 60 must be used to determine oxygen for correcting the NMOC concentration as hexane to 3
percent. In cases where the outlet concentration is less than 50 ppm NMOC as carbon (8 ppm NMOC as hexane), EPA
Method 25A should be used in place of EPA Method 25. EPA Method 18 may be used in conjunction with EPA Method
25A on a limited basis (compound specific, e.g., methane) or EPA Method 3C may be used to determine methane. The
methane as carbon should be subtracted from the EPA Method 25A total hydrocarbon value as carbon to give NMOC
concentration as carbon. The landowner or operator must divide the NMOC concentration as carbon by 6 to convert from
the Cymoc @s carbon to Cywuoc a@s hexane. Equation 4 must be used to calculate efficiency:

Where:
NMOC;, = Mass of NMOC entering control device.

NMOC,,t = Mass of NMOC exiting control device.

(e) For the performance test required in § 63.1959(b)(2)(iii)(A), the net heating value of the combusted landfill gas as
determined in § 63.11(b)(6)(ii) is calculated from the concentration of methane in the landfill gas as measured by EPA
Method 3C of appendix A to part 60 of this chapter. A minimum of three 30-minute EPA Method 3C samples are
determined. The measurement of other organic components, hydrogen, and carbon monoxide is not applicable. EPA
Method 3C may be used to determine the landfill gas molecular weight for calculating the flare gas exit velocity under §
63.11(b)(7) of subpart A.

(1) Wwithin 60 days after the date of completing each performance test (as defined in § 63.7), the owner or operator
must submit the results of the performance tests, including any associated fuel analyses, required by § 63.1959(c)
or (e) according to § 63.1981(1)(1).

(2) [Reserved]

(f) The performance tests required in §§ 63.1959(b)(2)(iii)(A) and (B), must be conducted under such conditions as the
Administrator specifies to the owner or operator based on representative performance of the affected source for the
period being tested. Representative conditions exclude periods of startup and shutdown unless specified by the
Administrator. The owner or operator may not conduct performance tests during periods of malfunction. The owner or
operator must record the process information that is necessary to document operating conditions during the test and
include in such record an explanation to support that such conditions represent normal operation. Upon request, the
owner or operator shall make available to the Administrator such records as may be necessary to determine the
conditions of performance tests.

[85 FR 17261, Mar. 26, 2020, as amended at 85 FR 64400, Oct. 13, 2020]

§ 63.1960 Compliance provisions.
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(a) Except as provided in § 63.1981(d)(2), the specified methods in paragraphs (a)(1) through (5) of this section must be
used to determine whether the gas collection system is in compliance with § 63.1959(b)(2)(ii).

(1) For the purposes of calculating the maximum expected gas generation flow rate from the landfill to determine
compliance with § 63.1959(b)(2)(ii)(C)(1), either Equation 5 or Equation 6 must be used. The owner or operator may
use another method to determine the maximum gas generation flow rate, if the method has been approved by the
Administrator. The methane generation rate constant (k) and methane generation potential (L,) kinetic factors
should be those published in the most recent Compilation of Air Pollutant Emission Factors (AP-42) or other site-
specific values demonstrated to be appropriate and approved by the Administrator. If k has been determined as
specified in § 63.1959(a)(4), the value of k determined from the test must be used. A value of no more than 15
years must be used for the intended use period of the gas mover equipment. The active life of the landfill is the age
of the landfill plus the estimated number of years until closure.

(i) For sites with unknown year-to-year solid waste acceptance rate:
Where:
Qm = Maximum expected gas generation flow rate, m3/yr.
Lo = Methane generation potential, m%/Mg solid waste.
R = Average annual acceptance rate, Mg/yr.
k = Methane generation rate constant, year™".
t = Age of the landfill at equipment installation plus the time the owner or operator intends to use the gas mover equipment or
active life of the landfill, whichever is less. If the equipment is installed after closure, t is the age of the landfill at installation,
years.

¢ = Time since closure, years (for an active landfill ¢ = 0 and e™° = 1).

2 = Constant.

(ii) For sites with known year-to-year solid waste acceptance rate:

Where:

Qm = Maximum expected gas generation flow rate, m3/yr.
k = Methane generation rate constant, year™".

L, = Methane generation potential, m3/Mg solid waste.

M; = Mass of solid waste in the ith section, Mg.

tj = Age of the ith section, years.

(iii) If a collection and control system has been installed, actual flow data may be used to project the maximum
expected gas generation flow rate instead of, or in conjunction with, Equation 5 or Equation 6 in paragraphs (a)
(1)(i) and (ii) of this section. If the landfill is still accepting waste, the actual measured flow data will not equal
the maximum expected gas generation rate, so calculations using Equation 5 or Equation 6 in paragraph (a)(1)
(i) or (ii) of this section or other methods must be used to predict the maximum expected gas generation rate
over the intended period of use of the gas control system equipment.

(2) For the purposes of determining sufficient density of gas collectors for compliance with § 63.1959(b)(2)(ii)(B)(2),
the owner or operator must design a system of vertical wells, horizontal collectors, or other collection devices,
satisfactory to the Administrator, capable of controlling and extracting gas from all portions of the landfill sufficient
to meet all operational and performance standards.
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(3) For the purpose of demonstrating whether the gas collection system flow rate is sufficient to determine compliance
with § 63.1959(b)(2)(ii)(B)(3), the owner or operator must measure gauge pressure in the gas collection header
applied to each individual well monthly. Any attempted corrective measure must not cause exceedances of other
operational or performance standards. An alternative timeline for correcting the exceedance may be submitted to
the Administrator for approval. If a positive pressure exists, follow the procedures as specified in § 60.755(a)(3),
except:

(i) Beginning no later than September 27, 2021, if a positive pressure exists, action must be initiated to correct the
exceedance within 5 days, except for the three conditions allowed under § 63.1958(b).

(A) If negative pressure cannot be achieved without excess air infiltration within 15 days of the first
measurement of positive pressure, the owner or operator must conduct a root cause analysis and correct
the exceedance as soon as practicable, but no later than 60 days after positive pressure was first
measured. The owner or operator must keep records according to § 63.1983(e)(3).

(B) If corrective actions cannot be fully implemented within 60 days following the positive pressure
measurement for which the root cause analysis was required, the owner or operator must also conduct a
corrective action analysis and develop an implementation schedule to complete the corrective action(s)
as soon as practicable, but no more than 120 days following the positive pressure measurement. The
owner or operator must submit the items listed in § 63.1981(h)(7) as part of the next semi-annual report.
The owner or operator must keep records according to § 63.1983(e)(4).

(C) If corrective action is expected to take longer than 120 days to complete after the initial exceedance, the
owner or operator must submit the root cause analysis, corrective action analysis, and corresponding
implementation timeline to the Administrator, according to § 63.1981(j). The owner or operator must
keep records according to § 63.1983(e)(5).

(i) [Reserved]

(4) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance with the
temperature and nitrogen or oxygen operational standards in introductory paragraph § 63.1958(c), for the purpose
of identifying whether excess air infiltration into the landfill is occurring, the owner or operator must follow the
procedures as specified in § 60.755(a)(5) of this chapter, except:

(i) Once an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance with the
operational standard for temperature in § 63.1958(c)(1), the owner or operator must monitor each well
monthly for temperature. If a well exceeds the operating parameter for temperature as provided in §
63.1958(c)(1), action must be initiated to correct the exceedance within 5 days. Any attempted corrective
measure must not cause exceedances of other operational or performance standards.

(A) If alandfill gas temperature less than or equal to 62.8 degrees Celsius (145 degrees Fahrenheit) cannot
be achieved within 15 days of the first measurement of landfill gas temperature greater than 62.8
degrees Celsius (145 degrees Fahrenheit), the owner or operator must conduct a root cause analysis and
correct the exceedance as soon as practicable, but no later than 60 days after a landfill gas temperature
greater than 62.8 degrees Celsius (145 degrees Fahrenheit) was first measured. The owner or operator
must keep records according to § 63.1983(e)(3).

(B) If corrective actions cannot be fully implemented within 60 days following the temperature measurement
for which the root cause analysis was required, the owner or operator must also conduct a corrective
action analysis and develop an implementation schedule to complete the corrective action(s) as soon as
practicable, but no more than 120 days following the measurement of landfill gas temperature greater
than 62.8 degrees Celsius (145 degrees Fahrenheit). The owner or operator must submit the items listed
in § 63.1981(h)(7) as part of the next semi-annual report. The owner or operator must keep records
according to § 63.1983(e)(4).

(C) If corrective action is expected to take longer than 120 days to complete after the initial exceedance, the
owner or operator must submit the root cause analysis, corrective action analysis, and corresponding
implementation timeline to the Administrator, according to § 63.1981(h)(7) and (j). The owner or operator
must keep records according to § 63.1983(e)(5).

(D) If alandfill gas temperature measured at either the wellhead or at any point in the well is greater than or
equal to 76.7 degrees Celsius (170 degrees Fahrenheit) and the carbon monoxide concentration
measured, according to the procedures in § 63.1961(a)(5)(vi) is greater than or equal to 1,000 ppmv the
corrective action(s) for the wellhead temperature standard (62.8 degrees Celsius or 145 degrees
Fahrenheit) must be completed within 15 days.
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(5) An owner or operator seeking to demonstrate compliance with § 63.1959(b)(2)(ii)(B)(4) through the use of a
collection system not conforming to the specifications provided in § 63.1962 must provide information satisfactory
to the Administrator as specified in § 63.1981(d)(3) demonstrating that off-site migration is being controlled.

(b) For purposes of compliance with § 63.1958(a), each owner or operator of a controlled landfill must place each well or
design component as specified in the approved design plan as provided in § 63.1981(d). Each well must be installed no
later than 60 days after the date on which the initial solid waste has been in place for a period of:

(1) 5years or more if active; or
(2) 2years or more if closed or at final grade.

(c) The following procedures must be used for compliance with the surface methane operational standard as provided in §
63.1958(d).

(1) After installation and startup of the gas collection system, the owner or operator must monitor surface
concentrations of methane along the entire perimeter of the collection area and along a pattern that traverses the
landfill at 30 meter intervals (or a site-specific established spacing) for each collection area on a quarterly basis
using an organic vapor analyzer, flame ionization detector, or other portable monitor meeting the specifications
provided in paragraph (d) of this section.

(2) The background concentration must be determined by moving the probe inlet upwind and downwind outside the
boundary of the landfill at a distance of at least 30 meters from the perimeter wells.

(3) Surface emission monitoring must be performed in accordance with section 8.3.1 of EPA Method 21 of appendix A-
7 of part 60 of this chapter, except that the probe inlet must be placed within 5 to 10 centimeters of the ground.
Monitoring must be performed during typical meteorological conditions.

(4) Any reading of 500 ppm or more above background at any location must be recorded as a monitored exceedance
and the actions specified in paragraphs (c)(4)(i) through (v) of this section must be taken. As long as the specified
actions are taken, the exceedance is not a violation of the operational requirements of § 63.1958(d).

(i) The location of each monitored exceedance must be marked and the location and concentration recorded.
Beginning no later than September 27, 2021, the location must be recorded using an instrument with an
accuracy of at least 4 meters. The coordinates must be in decimal degrees with at least five decimal places.

(ii) Cover maintenance or adjustments to the vacuum of the adjacent wells to increase the gas collection in the
vicinity of each exceedance must be made and the location must be re-monitored within 10 days of detecting
the exceedance.

(iii) If the re-monitoring of the location shows a second exceedance, additional corrective action must be taken
and the location must be monitored again within 10 days of the second exceedance. If the re-monitoring
shows a third exceedance for the same location, the action specified in paragraph (c)(4)(v) of this section
must be taken, and no further monitoring of that location is required until the action specified in paragraph (c)
(4)(v) of this section has been taken.

(iv) Any location that initially showed an exceedance but has a methane concentration less than 500 ppm methane
above background at the 10-day re-monitoring specified in paragraph (c)(4)(ii) or (iii) of this section must be
re-monitored 1 month from the initial exceedance. If the 1-month re-monitoring shows a concentration less
than 500 ppm above background, no further monitoring of that location is required until the next quarterly
monitoring period. If the 1-month re-monitoring shows an exceedance, the actions specified in paragraph (c)
(4)(iii) or (v) of this section must be taken.

(v) For any location where monitored methane concentration equals or exceeds 500 ppm above background three
times within a quarterly period, a new well or other collection device must be installed within 120 days of the
initial exceedance. An alternative remedy to the exceedance, such as upgrading the blower, header pipes or
control device, and a corresponding timeline for installation may be submitted to the Administrator for
approval.

(5) The owner or operator must implement a program to monitor for cover integrity and implement cover repairs as
necessary on a monthly basis.

(d) Each owner or operator seeking to comply with the provisions in paragraph (c) of this section must comply with the
following instrumentation specifications and procedures for surface emission monitoring devices:

(1) The portable analyzer must meet the instrument specifications provided in section 6 of EPA Method 21 of appendix
A of part 60 of this chapter, except that “methane” replaces all references to “VOC".
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(2) The calibration gas must be methane, diluted to a nominal concentration of 500 ppm in air.

(3) To meet the performance evaluation requirements in section 8.1 of EPA Method 21 of appendix A of part 60 of this

chapter, the instrument evaluation procedures of section 8.1 of EPA Method 21 of appendix A of part 60 must be
used.

(4) The calibration procedures provided in sections 8 and 10 of EPA Method 21 of appendix A of part 60 of this chapter
must be followed immediately before commencing a surface monitoring survey.

(e)

(1) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance with the
operational standards in introductory paragraph § 63.1958(e), the provisions of this subpart apply at all times,
except during periods of SSM, provided that the duration of SSM does not exceed 5 days for collection systems and
does not exceed 1 hour for treatment or control devices. You must comply with the provisions in Table 1 to subpart
AAAA that apply before September 28, 2021.

(2) Once an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance with the
operational standard in § 63.1958(e)(1), the provisions of this subpart apply at all times, including periods of SSM.
During periods of SSM, you must comply with the work practice requirement specified in § 63.1958(e) in lieu of the
compliance provisions in § 63.1960.

[85 FR 17261, Mar. 26, 2020, as amended at 85 FR 64400, Oct. 13, 2020]

§ 63.1961 Monitoring of operations.

Except as provided in § 63.1981(d)(2):

(a) Each owner or operator seeking to comply with § 63.1959(b)(2)(ii)(B) for an active gas collection system must install a
sampling port and a thermometer, other temperature measuring device, or an access port for temperature
measurements at each wellhead and:

(1) Measure the gauge pressure in the gas collection header on a monthly basis as provided in § 63.1960(a)(3); and
(2) Monitor nitrogen or oxygen concentration in the landfill gas on a monthly basis as follows:

(i) The nitrogen level must be determined using EPA Method 3C of appendix A-2 to part 60 of this chapter, unless
an alternative test method is established as allowed by § 63.1981(d)(2).

(ii) Unless an alternative test method is established as allowed by § 63.1981(d)(2), the oxygen level must be
determined by an oxygen meter using EPA Method 3A or 3C of appendix A-2 to part 60 of this chapter or
ASTM D6522-11 (incorporated by reference, see § 63.14). Determine the oxygen level by an oxygen meter
using EPA Method 3A or 3C of appendix A-2 to part 60 or ASTM D6522-11 (if sample location is prior to
combustion) except that:

(A) The span must be set between 10- and 12-percent oxygen;
(B) A data recorder is not required;
(C) Only two calibration gases are required, a zero and span;
(D) A calibration error check is not required; and
(E) The allowable sample bias, zero drift, and calibration drift are +10 percent.
(iii) A portable gas composition analyzer may be used to monitor the oxygen levels provided:
(A) The analyzer is calibrated; and

(B) The analyzer meets all quality assurance and quality control requirements for EPA Method 3A of appendix
A-2 to part 60 of this chapter or ASTM D6522-11 (incorporated by reference, see § 63.14).

(3) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance with the
temperature and nitrogen or oxygen operational standards in introductory paragraph § 63.1958(c), the owner or
operator must follow the procedures as specified in § 60.756(a)(2) and (3) of this chapter. Monitor temperature of
the landfill gas on a monthly basis as provided in § 63.1960(a)(4). The temperature measuring device must be
calibrated annually using the procedure in Section 10.3 of EPA Method 2 of appendix A-1 to part 60 of this chapter.
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(4) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance with the
operational standard for temperature in § 63.1958(c)(1), monitor temperature of the landfill gas on a monthly basis
as provided in § 63.1960(a)(4). The temperature measuring device must be calibrated annually using the procedure
in Section 10.3 of EPA Method 2 of appendix A-1 to part 60 of this chapter. Keep records specified in § 63.1983(e).

(5) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance with the
operational standard for temperature in § 63.1958(c)(1), unless a higher operating temperature value has been
approved by the Administrator under this subpart or under 40 CFR part 60, subpart WWW; 40 CFR part 60, subpart
XXX; or a federal plan or EPA-approved and effective state plan or tribal plan that implements either 40 CFR part 60,
subpart Cc or 40 CFR part 60, subpart Cf, you must initiate enhanced monitoring at each well with a measurement
of landfill gas temperature greater than 62.8 degrees Celsius (145 degrees Fahrenheit) as follows:

(i) Visual observations for subsurface oxidation events (smoke, smoldering ash, damage to well) within the radius
of influence of the well.

(ii) Monitor oxygen concentration as provided in paragraph (a)(2) of this section;
(i) Monitor temperature of the landfill gas at the wellhead as provided in paragraph (a)(4) of this section.

(iv) Monitor temperature of the landfill gas every 10 vertical feet of the well as provided in paragraph (a)(6) of this
section.

(v) Monitor the methane concentration with a methane meter using EPA Method 3C of appendix A-6 to part 60,
EPA Method 18 of appendix A-6 to part 60 of this chapter, or a portable gas composition analyzer to monitor
the methane levels provided that the analyzer is calibrated and the analyzer meets all quality assurance and
quality control requirements for EPA Method 3C or EPA Method 18.

(vi) Monitor carbon monoxide concentrations, as follows:

(A) Collect the sample from the wellhead sampling port in a passivated canister or multi-layer foil gas
sampling bag (such as the Cali-5-Bond Bag) and analyze that sample using EPA Method 10 of appendix
A-4 to part 60 of this chapter, or an equivalent method with a detection limit of at least 100 ppmv of
carbon monoxide in high concentrations of methane; and

(B) Collect and analyze the sample from the wellhead using EPA Method 10 of appendix A-4 to part 60 to
measure carbon monoxide concentrations.

(vii) The enhanced monitoring this paragraph (a)(5) must begin 7 days after the first measurement of landfill gas
temperature greater than 62.8 degrees Celsius (145 degrees Fahrenheit); and

(viii) The enhanced monitoring in this paragraph (a)(5) must be conducted on a weekly basis. If four consecutive
weekly carbon monoxide readings are under 100 ppmy, then enhanced monitoring may be decreased to
monthly. However, if carbon monoxide readings exceed 100 ppmv again, the landfill must return to weekly
monitoring.

(ix) The enhanced monitoring in this paragraph (a)(5) can be stopped once a higher operating value is approved, at
which time the monitoring provisions issued with the higher operating value should be followed, or once the
measurement of landfill gas temperature at the wellhead is less than or equal to 62.8 degrees Celsius (145
degrees Fahrenheit).

(6) For each wellhead with a measurement of landfill gas temperature greater than or equal to 73.9 degrees Celsius
(165 degrees Fahrenheit), annually monitor temperature of the landfill gas every 10 vertical feet of the well. This
temperature can be monitored either with a removable thermometer, or using temporary or permanent
thermocouples installed in the well.

(b) Each owner or operator seeking to comply with § 63.1959(b)(2)(iii) using an enclosed combustor must calibrate,
maintain, and operate according to the manufacturer's specifications, the following equipment:

(1) Atemperature monitoring device equipped with a continuous recorder and having a minimum accuracy of +1
percent of the temperature being measured expressed in degrees Celsius or +0.5 degrees Celsius, whichever is
greater. A temperature monitoring device is not required for boilers or process heaters with design heat input
capacity equal to or greater than 44 megawatts.

(2) A device that records flow to the control device and bypass of the control device (if applicable). The owner or
operator must:

(i) Install, calibrate, and maintain a gas flow rate measuring device that must record the flow to the control device
at least every 15 minutes; and
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(ii) Secure the bypass line valve in the closed position with a car-seal or a lock-and-key type configuration. A visual
inspection of the seal or closure mechanism must be performed at least once every month to ensure that the
valve is maintained in the closed position and that the gas flow is not diverted through the bypass line.

(c) Each owner or operator seeking to comply with § 63.1959(b)(2)(iii) using a non-enclosed flare must install, calibrate,
maintain, and operate according to the manufacturer's specifications the following equipment:

(1) A heat sensing device, such as an ultraviolet beam sensor or thermocouple, at the pilot light or the flame itself to
indicate the continuous presence of a flame; and

(2) A device that records flow to the flare and bypass of the flare (if applicable). The owner or operator must:

(i) Install, calibrate, and maintain a gas flow rate measuring device that records the flow to the control device at
least every 15 minutes; and

(ii) Secure the bypass line valve in the closed position with a car-seal or a lock-and-key type configuration. A visual
inspection of the seal or closure mechanism must be performed at least once every month to ensure that the
valve is maintained in the closed position and that the gas flow is not diverted through the bypass line.

(d) Each owner or operator seeking to demonstrate compliance with § 63.1959(b)(2)(iii) using a device other than a non-
enclosed flare or an enclosed combustor or a treatment system must provide information satisfactory to the
Administrator as provided in § 63.1981(d)(2) describing the operation of the control device, the operating parameters
that would indicate proper performance, and appropriate monitoring procedures. The Administrator must review the
information and either approve it, or request that additional information be submitted. The Administrator may specify
additional appropriate monitoring procedures.

(e) Each owner or operator seeking to install a collection system that does not meet the specifications in § 63.1962 or
seeking to monitor alternative parameters to those required by §§ 63.1958 through 63.1961 must provide information
satisfactory to the Administrator as provided in § 63.1981(d)(2) and (3) describing the design and operation of the
collection system, the operating parameters that would indicate proper performance, and appropriate monitoring
procedures. The Administrator may specify additional appropriate monitoring procedures.

(f) Each owner or operator seeking to demonstrate compliance with the 500-ppm surface methane operational standard in §
63.1958(d) must monitor surface concentrations of methane according to the procedures in § 63.1960(c) and the
instrument specifications in § 63.1960(d). If you are complying with the 500-ppm surface methane operational standard
in § 63.1958(d)(2), for location, you must determine the latitude and longitude coordinates of each exceedance using an
instrument with an accuracy of at least 4 meters and the coordinates must be in decimal degrees with at least five
decimal places. In the semi-annual report in § 63.1981(h), you must report the location of each exceedance of the 500-
ppm methane concentration as provided in § 63.1958(d) and the concentration recorded at each location for which an
exceedance was recorded in the previous month. Any closed landfill that has no monitored exceedances of the
operational standard in three consecutive quarterly monitoring periods may skip to annual monitoring. Any methane
reading of 500 ppm or more above background detected during the annual monitoring returns the frequency for that
landfill to quarterly monitoring.

(g) Each owner or operator seeking to demonstrate compliance with § 63.1959(b)(2)(iii)(C) using a landfill gas treatment
system must calibrate, maintain, and operate according to the manufacturer's specifications a device that records flow
to the treatment system and bypass of the treatment system (if applicable). Beginning no later than September 27, 2021,
each owner or operator must maintain and operate all monitoring systems associated with the treatment system in
accordance with the site-specific treatment system monitoring plan required in § 63.1983(b)(5)(ii). The owner or
operator must:

(1) Install, calibrate, and maintain a gas flow rate measuring device that records the flow to the treatment system at
least every 15 minutes; and

(2) Secure the bypass line valve in the closed position with a car-seal or a lock-and-key type configuration. A visual
inspection of the seal or closure mechanism must be performed at least once every month to ensure that the valve
is maintained in the closed position and that the gas flow is not diverted through the bypass line.

(h) The monitoring requirements of paragraphs (a), (b), (c), (d), and (g) of this section apply at all times the affected source
is operating, except for periods of monitoring system malfunctions, repairs associated with monitoring system
malfunctions, and required monitoring system quality assurance or quality control activities. A monitoring system
malfunction is any sudden, infrequent, not reasonably preventable failure of the monitoring system to provide valid data.
Monitoring system failures that are caused in part by poor maintenance or careless operation are not malfunctions. You
are required to complete monitoring system repairs in response to monitoring system malfunctions and to return the
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monitoring system to operation as expeditiously as practicable. Where an owner or operator subject to the provisions of
this subpart seeks to demonstrate compliance with the temperature and nitrogen or oxygen operational standards in
introductory paragraph § 63.1958(c)(1), (d)(2), and (e)(1), the standards apply at all times.

[85 FR 17261, Mar. 26, 2020, as amended at 85 FR 64401, Oct. 13, 2020]

§ 63.1962 Specifications for active collection systems.

(a) Each owner or operator seeking to comply with § 63.1959(b)(2)(i) must site active collection wells, horizontal collectors,
surface collectors, or other extraction devices at a sufficient density throughout all gas producing areas using the

following procedures unless alternative procedures have been approved by the Administrator as provided in § 63.1981(d)
(2) and (3):

(1) The collection devices within the interior must be certified to achieve comprehensive control of surface gas
emissions by a professional engineer. The following issues must be addressed in the design: Depths of refuse,
refuse gas generation rates and flow characteristics, cover properties, gas system expandability, leachate and
condensate management, accessibility, compatibility with filling operations, integration with closure end use, air
intrusion control, corrosion resistance, fill settlement, resistance to the refuse decomposition heat, and ability to
isolate individual components or sections for repair or troubleshooting without shutting down entire collection
system.

(2) The sufficient density of gas collection devices determined in paragraph (a)(1) of this section must address landfill

gas migration issues and augmentation of the collection system through the use of active or passive systems at
the landfill perimeter or exterior.

(3) The placement of gas collection devices determined in paragraph (a)(1) of this section must control all gas
producing areas, except as provided by paragraphs (a)(3)(i) and (ii) of this section.

(i) Any segregated area of asbestos or nondegradable material may be excluded from collection if documented
as provided under § 63.1983(d). The documentation must provide the nature, date of deposition, location and
amount of asbestos or nondegradable material deposited in the area and must be provided to the
Administrator upon request.

(ii) Any nonproductive area of the landfill may be excluded from control, provided that the total of all excluded
areas can be shown to contribute less than 1 percent of the total amount of NMOC emissions from the landfill.
The amount, location, and age of the material must be documented and provided to the Administrator upon
request. A separate NMOC emissions estimate must be made for each section proposed for exclusion, and
the sum of all such sections must be compared to the NMOC emissions estimate for the entire landfill.

(A) The NMOC emissions from each section proposed for exclusion must be computed using Equation 7:
Where:
Qi = NMOC emission rate from the ith section, Mg/yr.
k = Methane generation rate constant, year™".
L, = Methane generation potential, m®/Mg solid waste.
M; = Mass of the degradable solid waste in the ith section, Mg.
tj = Age of the solid waste in the ith section, years.
Cnmoc = Concentration of NMOC, ppmv.

3.6 x 107° = Conversion factor.

(B) If the owner/operator is proposing to exclude, or cease gas collection and control from, nonproductive
physically separated (e.g., separately lined) closed areas that already have gas collection systems, NMOC
emissions from each physically separated closed area must be computed using either Equation 3in §
63.1959(c) or Equation 7 in paragraph (a)(3)(ii)(A) of this section.
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ATTACHMENT B
SAMPLE CALIBRATION FORMS



SURFACE EMISSION CALIBRATION PRECISION TEST RECORD

CALIBRATION DATE:
TIME:

EXPIRATION DATE (3 MOS.):

INSTRUMENT MAKE:

MODEL:

SIN:

Calibration Gas Lot #:

Calibration Gas Concentration (PPM):
Calibration Gas Expiration:

MEASUREMENT #1.:
Meter Reading for Zero Air: ppm (a)
Meter Reading for Calibration Gas:  ppm (b)
MEASUREMENT #2:
Meter Reading for Zero Air: ppm (c)
Meter Reading for Calibration Gas:  ppm (d)
MEASUREMENT #3:
Meter Reading for Zero Air: ppm (e)
Meter Reading for Calibration Gas:  ppm (f)
CALCULATE PRECISION: 500

[500 - (0)] +[500 - ()] +[500-(A]x _ 1 x 100
3 500

% (must be less than 10%)

PERFORMED BY:




SURFACE EMISSION RESPONSE TIME TEST RECORD

DATE:
TIME:

INSTRUMENT MAKE:

MODEL:

SIN:

MEASUREMENT #1:

Stabilized Reading Using Calibration Gas: ppm
90% of the Stabilized Readings: ppm

Time to Reach 90% of Stabilized reading after starting from Zero Air to Calibration Gas
seconds (1)

MEASUREMENT #2:
Stabilized Reading Using Calibration Gas: ppm
90% of the Stabilized Readings: ppm

Time to Reach 90% of Stabilized reading after starting from Zero Air to Calibration Gas
seconds (2)

MEASUREMENT #3:
Stabilized Reading Using Calibration Gas: ppm
90% of the Stabilized Readings: ppm

Time to Reach 90% of Stabilized reading after starting from Zero Air to Calibration Gas
seconds (3)

CALCULATE PRECISION:

(1) +(2)+(3) = seconds (MUST BE LESS THAN 30 SECONDS)
3

PERFORMED BY:




SURFACE EMISSION
CALIBRATION PROCEDURE AND BACKGROUND DETERMINATION REPORT

INSTRUMENT MAKE:
MODEL.:
S/N:

Calibration Procedure

1. Allow instrument to internally zero itself while introducing zero air.

2. Introduce calibration gas into the probe.
Stable reading = ppm

3. Adjust meter to read 500 ppm.

Background Determination Procedure

1. Upwind Reading (highest in 30 seconds): ppm (1)

2. Downwind Reading (highest in 30 seconds): ppm (2)

Calculate Background Value:
A +(2
2
Background = ppm

PERFORMED BY:

Date:
Time:




ATTACHMENT C
SAMPLE EXCEEDANCE LOG



Riverbend Landfill
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